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BRUCE FINK. 
CONSIDERATIONS OF DISTRIBUTION AND HABITAT. 
The area treated in this paper includes essentially the counties 
of Cook and Lake, comprising about 5,000 square miles of land. 
It lies to the northwest of lake Superior, bordering on the lake 
for about 150 miles and on the province of Ontario, Canada, for 
about 125 miles, thus forming the extreme northeastern portion 
of the State of Minnesota. It was supposed, before studying 
it, that the region, because of its position, would furnish many 
lichen species new to the State and to the interior of North 
America, and the investigation has fulfilled expectations. 
Besides its geographical position, certain physical features 
have produced diversity of lichen species as will be shown later. 
The lichens of the region have never been studied previously. 
Tuckerman, in his Synopsis,* mentions collections from the 
north shore of lake Superior by John Macoun and L. Agassiz. 
The collections by Agassiz were made in 1848 and published t 
from 1850 to 1852. He traversed the north shore from Sault 
Saint Marie to Fort William. The collecting by Macoun was 
done in July, 1869, along the north shore in Canada, and in 
1884 around lake Nipigon. A publication may soon be ex-
pected from the latter collector, giving a complete list of the 
Canadian lichens, and this should add much of interest con-
cerning some species listed in this paper. Of the two collec-
tors, Agassiz, at Fort William, came within about 50 miles, 
while Macoun probably came within 150 miles of certain points 
* Tuckerman, E., Synopsis of the North American Lichens, Parts I and II, 
1882 and 1888. 
t Agassiz, L., Lake Superior, its Physical Character, Vegetation and Animals 
compared with those of other and similar Regions, pp. 170- 174. Boston, 1850. 
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reached by me along the international boundary or the shore of 
the lake. 
Several species of the lichens collected by C. Dr. C. Parry 
in 1848 and published in 1895 * show northern range, but care-
ful investigation t indicates that they were collected south of 
lake Superior. Thus it appears that the collections listed 
herein are the first made on the north shore of lake Superior 
in Minnesota, or along the international boundary for more than 
100 miles west of the lake. 
The collecting was done by the writer, assisted by Mr. A . S. 
kinner, during the latter part of June and the whole month of 
July, 1897. We were fortunate enough to be associated with 
Dr. A. H. Elftman, who wished to traverse the region for geo-
logical study and whose thorough knowledge of the territory 
covered, alone made it possible for us to find the best collecting 
stations in this for the most part uninhabited region, and thus to 
accomplish good results in a comparatively short time. 
We reached Grand Portage island on the north shore of lake 
uperior, June 16th, and began collecting at once. The plan 
was to study the lichen flora of the international boundary and 
the north shore of lake Superior within the boundaries of 
Minne ota and to reach some of the inland portions of the two 
counties. On the whole trip we sought localities as collecting 
station offering the greatest differences as to elevation, rock 
formation , arboreal flora, soil, moisture, etc. Beginning at 
Grand Portage i land we traveled westward by Pigeon river and 
the chain of lake along the international boundary to Gunflint, 
thence outh by a series of lakes to Poplar river and down the 
river to Lut en, on the hore of lake Superior. From here we 
proceeded down the lake to Tofte, Beaver Bay and Two Har-
bor . We next went directly to Ely and thence eastward to 
nowbank lake. We made as thorough a study as possible of 
the lichen flora of the Grand Portage area, and then stopped for 
study whenever and wherever we found enough of difference in 
*Fink, B., Lichens collecterl by Dr. C. C. Parry in Wisconsin and Minne-
soUI in 1848. Proc. Iowa Acad. Sci. 2: 137. 1895. 
t Parry, C. C., Systematic Catalogue of Plants of Wisconsin aud Minnesota, 
made in connection with the geological sun·cy of the Northwest during the 
season of 1848. In Owen, D. D., Report of a geological survey of Wisconsin 
Iowa, Mione ota and incidentally of a portion of ebraska Territory. Appeu: 
dix, article V. 6o6-622. 1852, mentions Cladonia rangiferina (L.) Hoffm. 
and Gyrop!tora mulilenbergii Ach. from Falls of St. Croix. 
--............. ____________ ~~ 
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physical environment to lead to the conclusion that time would 
be profitably employed. 
The writer was relieved of camp duty as much as possible, 
so that there vvas some time for collecting each day, even when 
traveling. However, the few collections thus made are nearly 
all recorded in the list with those of the nearest well studied 
locality. The principal collecting stations are given below, with 
elevation and time spent in collecting for each. Since many of 
these stations are in uninhabited and little known regions, I have 
given the township and range of each one. 
I. Grand Portage and Grand Portage island, 9 days, elevation 
602 to 1305 feet, T. 63 N., R. 6 E. 
II. English portage, 3 hours, elevation 1339 feet, T. 64 N., R. 
4 E. 
III. South Fowl lake, 3 hours, elevation 1436-1450 feet, T. 
64 N., R. 4 E. 
IV. Moose lake, 2 hours, elevation 1492 feet, T. 65 N., R. 
3 E. 
V. Rose lake, l day, elevation 1528 feet, T. 65 N., R. l W. 
VI. Paulson iron mines, 2 days, elevation 1825 to 2000 feet, 
T. 65 N., R. 4 W. 
VII. Gunflint, l day, elevation 1547 to 1650 feet, T. 65 N., R. 
3 w. 
VIII. Winchell lake, 2 days, elevation l9IO to 2230 feet, T. 
64 N ., R. 2 W. 
IX. Brule lake, 5 hours, elevation 2084 feet, T. 63 N., R. 
3 w. 
X. Tofte, 3 days, elevation 927 to 1529 feet, T. 59 N., R. 4 W. 
XI. BeaYer Bay, 2 days, elevation 602 to 1250 feet, T. 55 N., 
R.8W. 
XII. Great Palisades, 6 hours, elevation 602 to 1200 feet, T. 56 
N.,R.7W. 
XIII. Two Harbors, 2 hours, elevation 692 feet, T. 52 N., R. 
II W. 
XIV. Prairie portage, l day, elevation lJOO feet, T. 64 N., R. 
9W. 
XV. Iron Mountain lake, l day, elevation 1342 feet, R. 64 N., 
R.8W. 
XVI. Snowbank lake, 4 days, elevation 1424 feet, T. 64 N., 
R.9W. 
XVII. Disappointment lake, l day, elevation 1449-1850 feet, 
T. 64 N ., R. 8 W. 
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XVIII. Moose lake, 1 day, elevation, 1339 feet, T. 64 N., R. 
9W. 
XIX. Wind lake, I day, elevation 1359 fee t, T . 64 N., R. 
9W. 
XX. Ella Hall lake, 3 hours, elevation 1306 feet, T. 64 N., 
R . 10W. 
XXL Fall lake, 3 hours, elevation 1313 feet, T. 63 N . , R. 
II W . 
Of the stations given above, numbers XIV to XIX inclusive 
have been designated in the list of species as the Snowbank 
lake area, XX and XXI as Ely, VIII and IX as the Misquah 
hills, and VI and VII as Gunflint. All other areas include 
each but a single station. The quantity-collecting being largely 
done when we left Grand Portage, we were able to move rapidly, 
as only plants not found in this first area needed to be collected 
in bulk. For illustration of distribution, the collections were 
made as complete as possible at Grand Portage, Gunflint, in the 
Mi quah hills, at Tofte, at Beaver Bay and in the Snowbank 
lake area. 
There is an appreciable difference between the lichen flora of 
Grand Portage island and that of the mainland two miles across 
the bay. The island reaches an elevation of only 125 feet above 
lake Superior while Mt. Josephine on the mainland reaches an 
altitude of about 800 feet above the lake. The Keweenawan 
series of rocks, which appears on the island, is wanting on the · 
portion of the adjacent mainland explored, while the Animikie 
serie i found in both places. However, I could not a certain 
that difference in petrographical construction in any noticeable 
way determine the floral differences either here or elsewhere in 
the territory tudied. Passing by the Gunflint area for the pres-
ent, I may ay that the Mi quah hills were regarded as especi-
ally important, ince they contain the highest areas in the state, 
and were a carefully studied a our time would permit. Carl-
ton peak at Tofte, and the Palisade were points of special in-
terest. Two Harbor was of interest as it is the most southern 
point reached in the survey, and Ely was, al o, as it is the most 
western. However, the Snowbank lake area somewhat further 
ea twas much more thoroughly studied than Ely . 
On the whole all of the two counties was studied thoroughly 
enough to know that practically all of the lichens generally dis-
tributed over the area were secured as well as many more which 
. J. 
. . . 
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as yet show only local occurrence. Examination of the route 
will show that we covered all of the international boundary be-
tween Ely and Grand Portage, except about 20 miles in a 
straight line from the most eastern portion of the Snowbank 
lake area to Gunflint. Thus the boundary was well studied. 
The line of travel through the Misquah hills from Gunflint to 
Lutsen gave a fair view of the interior of the region as well as 
the highest area in the state. A day spent along the shore at 
Lutsen failed to furnish any species not found at Grand Port-
age. Consequently, as we were to stop at Tofte, only IO miles 
distant, no record was made of the species found at the former 
place. Tofte, Beaver Bay and the Palisades gave a good view of 
the lake shore and higher elevations near by in the Sawteeth 
mountains. It is to be regretted that we did not have oppor-
tunity for examination of the lake shore and Sawteeth moun-
tains at some points between Lutsen and Grand Portage, but 
doubtless the number of additional species would not have been 
large after a thorough examination of the shore both to the ex-
treme north and toward the south of the area studied. 
The whole region is one of extreme interest to the lichenist 
because of the diversity of natural conditions which gives a flora 
rich in individuals as well as variations within certain species 
which attracted special attention. The great masses of igneous 
and metamorphic rocks along the Superior and inland shore 
lines, the same rocks back from shore lines and the coniferous 
and various other trees together with diversity as to temperature, 
moisture and elevation, all help to produce a flora richer in 
lichen species than I had expected to find. Though the annual 
precipitation of moisture for the area is not large, yet the com-
paratively impervious nature of the rocks causes the water to 
collect in depressions of surface, forming a multitude of lakes 
of various sizes whose moist borders are a veritable paradise for 
lichens and especially for lithophytic species. The dense 
forests also hold moisture and favor lichen growth. When one 
finds single branches of Usnea longz'ssz'ma Ach. five feet long, 
as we collected on Grand Portage island, he realizes the signifi-
cance of the name. Here and in some other localities of the 
region studied the dying conifers especially are literally covered 
with this plant, other species of the genus and Alectorz'a jttbata 
(L.) Nyl., all growing in a tangled profusion which obscures 
the host and when wet with rain or dew furnishes a view of sur-
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passing beauty. Hardly less remarkable is the growth of Cla-
donia rangifer£na (L.) Hoffm. in open woods near Mt.Josephine, 
single clusters measuring three or four feet across and reaching 
a foot in height. This plant was also common on rocks and in 
crevices exposed to wind and sun, but was always much smaller 
in uch locations . It is evidently not a natural pioneer among 
lichen , but grows after other plants have attacked the rocky 
sub tratum, or on a thin layer of soil in crevices, and best of all 
after trees or shrubs have grown sufficiently to protect it some-
what from wind and sun and have not yet become large enough 
or thick enough to kill it out. This same kind of ecological 
relation favors Cladom'a fiwcata (Hud .) Fr. , a variety of which 
was found fruiting only in such environment. More is given 
below about other Cladonias, and the observation could be 
extended to tereocaulon. 
After fires have passed over a region destroying the trees and 
mall cattered second growth begins to appear to furnish some 
protection, Cladon£a cristatella Tuck. and a large variety of 
forms of C. gracilis (L.) N yl. soon begin to grow in great pro-
fu ion on old stumps, prostrate logs and bits of decaying wood 
lying upon, or more or less sunken into the soil. Only a few of 
the many varietie of the latter plant allowed by European 
licheni ts are recognized in the list of species though forms 
clo ely re embling other varieties, so called, are represented in 
my collection . othing seems to be gained by carrying the 
" splitting" proces to extremes without a study of life histor-
ie . C. graciHs (L.) Nyl. in regions recently burned showed 
much le variation than in place where the species had been 
e tabli hed longer since the burning, and a careful study of a 
large number of individual in this region, extending over a ser-
ie of years would enable one to trace the growth and variation 
within ingle individual and thu e tablish varieties with cer-
tainty. Great variety was ob erved in the plants in ~egions 
that had burned 15 or at mo t 20 years ago so that a study ex-
tending over 10 year should be sufficient to give the desired 
data. 
Like Cladonia rangiferina (L.) Hoffm., C. cristatella Tuck. 
is extremely sensitive to environment. In regions where the 
plants are expo ed to sun and wind and in stations of high ele-
vation, the plants are much smaller than in better shaded and 
les elevated places. The relation of size to amount of protec-
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tion offered by trees and shrubs may be observed in many places 
between Gunflint and Lutsen, especially at Gunflint and in the 
Misqu ah hills. The effect of elevation, or rather the combined 
effect of elevation and exposure, was especially noted on Mt. 
Josephine and on Carlton peak. In both of these places the 
stunted condition was also noticeable in other Cladonias and in 
lichens belonging to other genera. 
The part that lichens play in rock decay and soil formation 
was studied in a general way in the Grand Portage area, and 
some of the most noticeable facts are stated below. Grand 
Portage island contains 57 acres of land and furnishes sufficient 
variety as to substrata suitable to lichen growth to make the study 
interesting. The crustaceous lichens furnish most of the species 
which first gain a footing on the rocks, and of these were found 
on the island three or four species of Placodium, a half dozen 
or more rock Lecanoras as well as a larger number of Biatoras, 
Lecz"dcas and Buelli"as. Of the foliaceous lichens the UmbiH-
carz"as are most characteristically rock pioneers; but these were 
very rare on the island, which did not furnish the high bluffs 
that they seek especially. As soon as rock decay has begun, 
the less strictly crustaceous species begin to appear. Of these 
Pan nan a 11iz"croph ylla (Sw.) Delis was especially noticed some-
times growing on quite firm rock, but more frequently on rotten 
rock or a residual product of rock decay still 11z situ and pro-
tected by the lichen though sometimes several inches deep. 
Next come the typically foliaceous and fruticulose species as the 
Peltigeras and Cladonias. Finally enough soil is established 
so that smaller Spermaphytes and finally trees and shrubs be-
come established, these larger ones in turn furnishing substrata 
for epiphytic lichens. At the present time, trees grow at one 
end of the ridge of highest land extending across the island 
while the other end is bare of trees and soil to a large extent 
~nd yet supports many strictly lithophytic lichens. At the sh~re 
line one finds amphibious Endocarpons and a Collema while 
typically xerophytic species cover the remainder of the isl.and. 
The analysis could be extended to include a statement of differ-
ent sorts of woody substrata which result in giving diversity of 
lichens growing on wood and, indeed, to give a detailed account 
of substrata including that of each one of the 88 specie and 
varieties listed from the island. But this would lead to more 
detail than can be undertaken here, and for more minute ac-
µ, 
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count I have been compelled to select very small islands, though 
not offering so much diversity as to substrata, and have even 
then confined the analysis to the lithophytic and a few epigean 
species. 
For this study of islands three were selected in the Snowbank 
lake area, and the lithophytic species were carefully noted on 
two of them and on the other also the decrease in number due 
to the establi hment of an arboreal flora. It is to be regretted 
that the tudy could not have been extended to more islands and 
to include epiphytic and epigean species as well as lithophytic. 
I land number one is situated in Sucker lake, 30 feet from the 
shore, in the N. W. X of S. W X of S. E. ~ of Sec. r, T. 64 
. , R. 9 W. The ize of the island is about 70 x 7 5 feet. The 
surface is rocky with soil in a few places formed i"n situ or 
wa heel in from the lake, so that Cladom"as were well estab-
lished . About twenty shrubs were growing on the island and 
two rather small pines. The species noted in a short time are 
as follow : 
r. Cladonia rangiferina ( L.) HoFFM. 
2. Cladonia rangiferina (L.) HoFFM. var. sylvatica L. 
3. Cladonia rangiferina (L.) HoFFM. var. alpestris L. 
4. Cladonia pyxidata (L.) FR. 
s. Cladonia gracilis ( L.) FR. 
6. Cladonia uncialis ( L.) FR. 
7. Stereocaulon paschale ( L.) FR. 
8. Umbilicaria muhlenbergii (Acn.) TucK. 
9. Endocarpon fluviatile DC. 
IO. Parmelia conspersa (EnRH.) Acu. 
II. Parmelia saxatilis (L.) FR. 
I2. Parmelia caperata (L.) AcH. 
I3. Physcia p. 
I4· Physcia stellaris (L.) TucK. 
IS. Physcia speciosa (W 'LF., AcH.) NvL. 
I6. Physcia obscura (EHRH.) YL. 
I7. Ephebe solida BoRN. 
I8. Pannaria microphylla (Sw.) DELrs. 
Fink: LICHENS OF THE LAKE SUPERIOR REGION. 223 
19. Urceolaria scruposa (L.) NvL. 
20. Placodium vitellinum (EHRH.) NAEG. and HEPP. 
2I. Lecanora rubina (VILL.) AcH. 
22. Lecanora cinerea (L.) SoMMERF. 
23. Buellia petrrea (FLoT., KoERB.) TucK. 
Island number two is in Snowbank lake, 50 feet from the 
shore, in the N . W. >{ N. E. >{of Sec. 29, T. 64 ., R. 8 W. 
near the outlet of the lake. The size of the island is about 
Sox mo feet, and it is thickly covered with trees and shrubs 
except in a few spots where Cladonz'a rangiferz'na (L.) Hoffm. 
persists. The species listed below for this island are excepting 
the Cladonz'a, confined to a circle of rock extending around the 
island and up from the water three inches to one foot. The 
species are as follows : 
I. Cladonia rangiferina (L.) HoFFM. 
2. Endocarpon fluviatile DC. 
3· Parmelia conspersa (EHRH.) AcH. 
4· Parmelia caperata (L.) ACH. 
5· Physcia obscura (EHRH.) NvL. 
6. Leptogium lacerum (Sw.) Fr. 
7. Placodium aurantiacum (LIGHT.) NAEG. and H EPP. 
8. Lecanora subfusca (L.) ACH. 
9· Lecanora cinerea (L.) SoMMERF. 
Island number three is in Disappointment lake, about 200 feet 
from the shore, in the N. E. >{ of the S. E. >{ of S. E. >{ of 
Sec. 33, T. 64 N., R. 8 W. The size is 50 x 75 feet. The 
surface is rocky, with a few small shrubs growing in crevices, 
and is literally covered with rock lichens, and a few Cladom'as 
and Stereocaulons growing along crevices and beginning . to 
spread in one or two places. The following species were easily 
detected. 
r · Cladonia rangiferina (L.) HoFFM. 
2. Cladonia rangiferina (L.) HoFF1vr. var. sylvatica L. 
3 · Cladonia pyxidata (L.) FR. 
4· Cladonia uncialis (L.) FR. 
5. Cladonia furcata (Huos.) FR. 
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6 . Ste1eocaulon paschale (L.) FR. 
7. U mbilicaria muhlenbergii ( AcH .) TucK. 
8 . Umbilicaria pustulata (L. ) HoFFM. 
9. Endocarpon fluviatile DC. 
lo. Parmelia conspersa (EHRH.) AcH. 
l r. Parmelia saxatilis (L.) FR. 
12. Parmelia caperata (L. ) AcH. 
13. Physcia sp. 
14. Physcia stellaris (L.) T ucK. 
15. Physcia cresia (HoFFM.) NvL. 
16. Leptogium lacerum ( w.) FR. 
17. Ephebe pubescens FR. 
18. Ephebe solida BoR . 
19· Pannaria microphylla (Sw.) DELIS. 
20. Urceolaria scruposa (L.) NvL. 
2I. Placodium vitellinum (EHRH) NAEG. and HEPP. 
22. Rinodina oreina ( cH.) MAss. 
23. Lecanora rubina (V1LL.) AcH. 
24. Lecanora cinerea (L.) SoMMERF. 
25. Buellia petrrea (FLOT., KoERB.) TucK. 
Comparing the lichens easily detected on islands numbers one 
and three-tho e which give character to the flora-whatever rare 
pecies may have escaped notice, we find that, of a total of 23 
pecie and varieties on the first and 25 on the second, 19 are com-
mon to both islands, separated by several miles. The lists as a 
whole show a large number of foliaceous and fruticulose species; 
and we evidently have not the primitive post-pleistocene lichen 
population of these rocky islands, which indeed must have dis-
appeared centuries ago. It is the more remarkable that practic-
ally the ame pecies have succeeded in replacing a former 
flora on the two islands. I regret that time was wanting for the 
tudy of more of these islands, and especially of some farther 
from the hore line. The growth of larger forms of vegetation 
i probably beginning to effect a decrease in lichen species on 
island number one for otherwise, being larger, it should have 
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furnished more species than number three rather than a smaller 
number. But it was only on number two that we found the un-
mistakable evidence of the effects of the arboreal vegetation 
in exterminating the lichens. Here too the species existing are 
all but two the same as those found on one or both of the other 
islands, but the number is reduced to little more than one-third 
as many as occur on either of them. 
The succession of species is as apparent upon trees as upon 
rocks and is constantly in evidence in this largely undisturbed 
region where trees of various ages grow side by side. Some 
of the crustaceous lichens, of such genera as Pyrenula, Ar-
thonia and Graphis, were usually found on young trees with 
smooth bark. As the substratum becomes more rugged with 
the increasing age of the tree, these are gradually replaced by 
foliaceous and fruticulose species as Ramalz'nas, Usneas, Par-
melias, etc. Finally as the trees die certain species of Calz'cziun 
Cladonia,Peltigera, Pannelia, etc., become the dominant types. 
It is not possible, nor is it necessary here, to give a detailed ac-
count of relation between each epiphytic lichen and its host, 
but a few of the most apparent relationships are in order. 
Acer spz'catum Lam. supports Arthonia dispersa (Schrad.) yl. 
over the whole area. Populus trenml01'des Michx. and P. bal-
samifera L. bear Pyremda leucoplaca (Wallr.) Kbr. commonly. 
Some conifers, as P/nus resi1losus Ait., P. strobtts L., Thuja 
occidcntaHs L., serve for substrata for those species of the genus 
Calicz'um which grow on living trees. The most luxuriant 
growths of Us?lea were found on Picea mariamz (Mill.) and 
Abies balsamea (L.) Mill. Graphi's scripta (L) Ach. var. recta 
(Humb.) Nyl. was almost wholly confined to Betula ltttea 
Michx. :and this same tree also supports Sagedia oxyspora 
(Nyl.) Tuck and two or three Pyremtlas. 
A close analysis of the distribution of species within the area 
studied reveals much of interest even though it is a rather a re-
stricted region. Of the 258 species and varieties listed, 96 w~re 
~ound only in one place, 32 in two, 31 in three, and th.e rema1?-
ing 99 were collected along lake Superior and also 1.nla.nd, m 
four or more localities and are known to be generally d1stnbuted 
over the whole of the two counties. Also of those found in 
in . two or three localities, 34 species were colle~ted at so.me 
point along lake Superior and also beyond th.e ndge ?f high 
land formed by the Mesabi range and the M1squah hills and 
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are doubtless quite generally distributed over the territory sur-
veyed. Of these found in two or three places, 13 more were 
found along the lake and inland, but none beyond the divide 
mentioned above. These are doubtless generally distributed 
between this highest land and lake Superior, and of course may 
occur northwest of this high area as well. 
Of course the 133 or more species most generally distributed 
over the area largely determined the character of its flora and 
are interesting in studying the relation of the flora of the region 
to that of others. But for the study of distribution within the 
area a influenced by natural conditions, the chief interest cen-
ter around the 96 species found in one place only and those 
found in two or three areas and yet not generally distributed 
over the whole region. I give below a list stating the whole 
number collected in each principal collecting ground and also 
the number found at each one and not elsewhere. It will readily 
be seen that the last datum for each locality simply bears a close 
relative proportion to the first, or in other words, that no one 
area show a large relative proportion of the rare species. Of 
course the data as to occurrence of these rare lichens can not be 
relied on fully; but about two-thirds of them are species of size 
large enough to be easy of detection, and while these may occur 
in other places, they are surely not common in the area. The 
table of specie is as follows : 
Grand Portage island total collected, 88, not found elsewhere, 15 
Grand Portage 
" " 59, " " " 12 
outh Fowl lake 
" " 14, " " " Ro c Jake 
" " 20, " " " 3 Gunflint 
" " u8, " " " 12 fi quah hills 
" " II$, " " " I l Tofte, 
" 
,, 85, " " " 8 Beaver Bay, 
" " 82, " " " 13 Palisades 
" " 33, " " " Two Harbor 
" " 14, 
,, 
" " 
2 
Ely 
" " 41, " " " 3 
nowbank lake area, 
" " 121, " " " 15 
The rather high per cent. of forms collected at Grand Port-
age only is due to the fact that the attempt was made to collect 
here e pecially species not found on the island. At an average 
about one-eighth of the species collected in each locality were 
not found elsewere. As stated above, two-thirds of these are 
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conspicuous forms. The remaining one-third are some of the 
less conspicuous Bz'atoras, L ectdeas, Buellz'as, Graphzses, 
.Pyrcnulas, etc ., which are not easily found. 
When we consider the limited size of the area studied, the 
restriction of certain of the rarer species to certain parts of it 
rather than to others is worthy of careful study. The area lies 
on two sides of a divide extending approximately east and west 
and formed 0£ the Mesabi range and the Misquah hills. The 
alpine or sub-alpine species not generally distributed over the 
area are mostly confined to the portion lying between the divide 
and lake Superior and to the Misquah hills on the divide, and 
also those found along the lake are for the most part found 
toward the northeastern portion of the territory traversed. The 
rarer temperate region species on the other hand are most 
numerous to the north and west of the divide, or toward the 
south of the portion between the lake and the divide. All of 
the data given above as to distribution within the area studied 
are based upon carefully prepared lists showing the distribution 
of each species . They can not all be reproduced, but parts of 
them must be. First of all, the facts concerning the species 
found only in one place can only be properly presented for con-
sideration by the somewhat laborious table below, giving the 
various localities and species for each. 
GRAND PORTAGE ISLAND. 
Usnea cavernosa TucK., N. 
Physcia hispida (ScHREB.) FR., N. 
Solorina saccata (L.) AcH., 
Lecanora calcarea (L.) SoMMERF. var. contorta FR., T. 
Cladonia gracilis (L.) NYL. var. symphycarpia TucK., T. 
Cladonia squamosa HoFFM. var. phyllocoma R ABENH ., T. 
Cladonia deformis (L.) HoFFM., N. 
Breomyces byssoides (L.) ScHAER., N. 
Biatora turgida (FR.) NYL., T. 
Lecidea spirea Anr., N. 
Endocarpon miniatum (L. ) S cHAER., T. 
Lecidea crustulata AcI-I., N. 
Lecidea enteroleuca FR. var. achrista SoMl\IERF., T · 
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Staurothele drummondii T ucK., T. 
Pyrenula cinerella (F LOT.) T ucK., T. 
GRAND PORTAGE. 
Parmelia perforata (JAco.:_) Acn. var. hypotropa YL., T. 
Physcia adglutinata (F LOERK.) N v L., T. 
Umbilicaria hyperborea HoFF:\I., N. 
Nephroma lrevigatum AcH. var. parile NvL., N. 
Placodium murorum (H oFFM.) DC. var. miniatum T ucK., T. 
Lecanora muralis ( cn REB .) S cHAER var. diffracta FR., T. 
Biatora leucophrea F LOERK. var. griseoatra KoERB., N. 
Biatora lucida ( cu.) F R., N. 
Lecidea lapicida F R. var. oxydata FR., r 
Thelocarpon prasinellum N vL., T. 
Verrucaria nigrescens P ER . , T. 
Pyrenula cinerella (F LOT.) T cK. var. quadriloculata var. 
nov. (?). 
o TH FowL LAKE. 
Alectoria srepincola (EHRH.) en . 
R o E LAKE. 
Heterothecium sanguinarium (L.) FLOT. var. affine T CK., N. 
Opegrapha varia (PER .) FR. var. notha AcH., T. 
Usnea barbata (L.) FR. Yar. dasyopoga F R., T. 
G FLINT. 
Physcia cresia (IloFF:\I.) YL., T. 
Pannaria nigra (H n . ) YL., T. 
Placodium cinnabarrinum ( n .) Axz., T. 
Lecanora pallida ( CHREB.) HAER., T. 
Lecanora hageni en., T. 
Cladonia symphycarpa FR. var. epiphylla (Acu. ). YL., T. 
Cladonia funbriata (L.) F R., T. 
Cladonia gracilis (L.) YL. var . cervicornis FLOERK., T. 
Biatora glauconigrans T K . , T. 
N 
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Lecidea acclinis FLOT., T. 
Bue Ilia petrrea (FLOT., K oERB.) T ucK. var. grandis FLO ERK., 
N . 
Arthonia patellulata NYL., T. 
MISQYAH HILLS. 
Parmelia centrifuga (L.) A cH., N. 
Collema flaccidum Acn., T. 
Placodium murorum (H oFFM. ) DC., T. 
Lecanora subfusca (L.) AcH. var. hypnorum SCHAER., T. 
Pertusaria glomerata (Acn .) ScHAER., 
Biatora oxyspora (TuL.) NvL., T. 
Biatora schweinitzii FR., T. 
Lecidea lapicida F R., N. 
Lecidea albocrerulescens (WuLF.) SCHAER., 
Lecidea platycarpa A cH., 
Graphis scripta (L.) A cH. var. limitata A c11 . , T. 
TOFTE. 
Parmelia perforata (JAco..:_) A cu., T. 
Sticta limbata (S l'lr. ) ACII., N . 
Leptogium myochroum (E1-1RII .) ScIIAER. , T. 
Lecanora elatina Acu., T . 
Stereocaulon coralloides FR., l . 
Cladonia crespiticia (P ERS.) FL., T . 
Cladonia digitata (L.) H oFFM., 
Calicium chrysocephalum (TuR .) Ac u. var. filare c11. , T. 
BEAVER BAY. 
Ramalina calicaris (L.) FR. var. fastigiata F R., T · 
Ramalina pollinarella N vL., T . 
Placodium cerinum (H Eow.) NAEG. and H EPP. var. pyracea 
YL., T . 
Placodium vitellinum (EuRII.) AEG. and HEPP., T. 
Lecanora calcarea (L .) SoMMERF., T. 
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Cladonia mitrula T cK., T. 
Cladonia deli ca ta (E11RH.) FL., T. 
Cladonia decorticata FLoERK., T. 
Biatora coarctata ( :'1., YL.) TucK. T. 
Biatora myriocarpoides (~ YL.) TucK., T. 
Biatora nregelii lIEPP., T. 
Buellia myriocarpa (DC.) f DD., T. 
Sagedia oxyspora ( TYL.) TucK., T . 
PALI ADE 
Cetraria islandica (L.) cir. , 1 . 
Two H ARBORS. 
Physcia aquila ( 11.) ~TYL., T. 
Buellia dialyta ( T.n.) T cK., T. 
ELY. 
Lecanora tartarea (L.) II., T. 
Buellia myriocarpa (D .) f ·no. var. polyspora WILLEY., T. 
Calicium trichiale ( en.) var. stemoneum ~ 1YL. T . 
. ·owB.\. K LAKE ARE.\. 
Ramalina calicaris (L.) FR. var. canaliculata FR., T. 
Ramalina pusilla (PREY.) T · K., ~ •. 
Parmelia tiliacea(Ilornr. )FLOERK. var. sublrevigata NYL., T. 
Collema pycnocarpum ... r,-L. T. 
Leptogium lacerum ( w.) FR. T. 
Leptogium lacerum ( w .) FR. var. pulvinatum Mo G. and 
.... ESTL., T . 
Rinodina sophodes ( n .) ~ ·YL. var. confragosa 1 YL., T . 
Gyalecta fagicola (HEPP.) T - K., T. 
Biatora sphreroides (DICK ·.) T K. T. 
Biatora fuscorubella (HoFnr.) T cK. T. 
Biatora muscorum ( w.) TucK., T. 
Lecidea cyrtidia Tt.cK. T. 
Buellia parmeliarum ( o:mrnRF.) TucK. T. 
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Coniocybe pallida (PERS.) FR., T. 
Verrucaria epigrea (PERs.) AcH., T. 
In the above table all of the arctic and subarctic species are 
marked (N.) and the species common in temperate region at 
low elevations (T.). Beginning then with the areas between 
the divide formed by the Mesabi range and the Mi quah hill 
and lake Superior and toward the north of thi region, of a 
total of 15 species found only on Grand Portage island, seven 
or one less than half are characteri tic of northern region . 
Of 12 confined to Grand Portage, five or about .p per cent. are 
northern species. A single one collected only at outh Fowl 
lake and one of three at Rose lake are also northern. 0£ the 
12 found only at Gunflint and the 15 found only in the now-
bank lake area, only one strictly northern species is re tricted 
to each place, while for Ely of the three restricted pecie not 
one is northern. Consideration of the figures will show that for 
the five localities along the international boundary there is a de-
crease in proportion of rare arctic or alpine species in pa ing 
westward along the boundary. Again pas ing outhward from 
Grand Portage we found three northern of a total eight species 
confined to Tofte, and the one specie taken only at the Pali-
, ades is northern. The thirteen species found only at Beaver 
Bay and the two collected only at Two Harbors are all di tinctly 
temperate region plants. Thu it appears that the northern 
pecies give way to those more characteri tic of temperate re-
gions in passing southward even along the shores of lake u-
perior where the cold lake winds have greate t influence upon 
the flora. An elevation of more than 1 ,ooo feet was reached 
at Beaver Bay without finding northern species while at Grand 
Portage about 150 miles northeast they descend to the lake level. 
At Tofte a short distance northeast of Beaver Bay we reached 
an elevation of 1,529 feet on Carlton peak in the awteeth 
mountains and found three northern species . Only one of the 
three species was taken at the ummit of arlton peak, but thi 
is because the top of the peak is burned over. The other two 
species were collected at a con iderable distance above the ba e 
of the peak and are doubtless to be found on unburned portion 
of the Sawteeth mountains near by. 
In the discussion of the table thus far the 1i quah hills area 
has not been considered. As stated elsewhere this area i the 
-- -----
232 MINNE OTA BOTANICAL STUDIES. 
highest portion of the State, reaching 2,230 feet, and the region 
gave five arctic or subarctic species of a total of eleven collected 
only here. The influence of elevation becomes apparent when 
we compare the Misquah hills area with the Gunflint region as 
to number of northern species. The latter locality lies 20 miles 
north of the former and about 400 feet lower, only a small por-
tion of it near the Paulson mines reaching 2,000 feet. The 
Misquah hill area which is a more extended region of higher 
elevation furnished the goodly proportion of northern forms 
noted above while the Gunflint area gave only one such species 
in a total of twelve found only in the area. 
Of all the pecies found only in one place 25, or more than 
one-fourth, are arctic or subartic and 71, or approximately 
three-fourths are plants characteristic of temperate regions. 
·without entering into the yet more complicated analysis which 
a consideration of the e rare temperate region plants would 
involve, a mere in pection of the table will show in a general 
way that their distrihution is just the reverse of that of the north-
ern species, or that they are especially characteristic of that 
mall portion of the region studied which lies to the north of the 
divide and of the outhern portion of the region lying between 
the divide and lake Superior. Of course it could also be 
hown that they are more especially characteristic of the lower 
elevation . 
Of the 63 specie collected only in two or three places, only 
a half dozen are arctic or subarctic specie , and it would have 
been usele to give the whole 63 in tabular form as no safe 
data could be obtained from so small a proportion of northern 
pecie . However, the 6 northern species are as follows: 
Ramalina pusilla (PREY.) TucK. var. geniculata TucK. 
Parmelia encausta ( M . ) r YL. 
Sticta scorbiculata ( coP.) A u. 
Lecanora frustulosa (DrcK .) MA 
Lecanora sordida (PERs.) Tu. Fn.. 
Buellia geographica (PERS.) TucK. 
In order that we may have all of the northern species before 
us for a final consideration, I shall give a list of those generally 
distributed as follows : 
Lecidea lactea FL. 
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Bue Ilia petrrea (FLOT., Ko ERB .) TucK. 
Buellia petrrea (FLOT., KoERB.) TucK. var. montagnrei TucK. 
Umbilicaria vellea (L.) NYL. 
N ephroma tomentosum (HoFFl\I.) NECK. 
Pannaria epidiota Tu. FR. 
Stereocaulon paschale (L.) FR. 
Cladonia amaurocrrea (FL.) ScHAER. 
Breomyces reruginosus (ScoP.) DC. 
Heterothecium sanguinarium (L.) FLoT. 
Taking into account the above table, we find that of a total 
of 99 species and varieties generally distributed over the area 
studied only 10, or one-ninth, are arctic or subarctic, and con-
sidering both of the last two tables we ee that of 162 pecies 
and varieties more or less widely distributed 16, or nearly one-
ninth, are arctic or subarctic. It has been stated that about 
one-fourth of the species found only in one place are such north-
ern forms. Thus we find that the more general the distribution 
of a series of plants in the area the smaller the per cent. of 
northern species, and conversely the larger the per cent. of 
temperate region species. In other words the prevailing pecies 
are those characteristic of temperate regions, and as a whole the 
rarer ones are the more northern floral elements. Since the in-
troduction of new species i commonly a more rapid proces 
than the complete extermination of others in a given region, the 
existing conditions above stated seem to prove, as one would 
naturally suppose, that the present lichen flora of the region is in 
general of temperate region elements and that the more northern 
elements of the flora are the persisting for mo t part in a few favor-
able spots. This supposition al o explains the existence of the 
northern species in isolated regions further south as I have done 
for Taylors Falls. Professor Conway MacMillan has con-
sidered the spermaphytic flora of this region as a south-bound 
one,* or at least that of the portion between the divide and lake 
Superior. My observations here and at Taylors Falls do not 
indicate that this is generally true of the lichens. However, 
because of somewhat milder temperature, lower elevation and 
perhaps more early retreat of the ice sheet in the western half 
*MacMillan C. Observations on the distribution of plants along the shore 
at Lake of the Woods. Minn. Bot. Stud. I: 954. 1897. 
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of the State, the temperate region lichens have no doubt driven 
or followed the northern species farther north there and doubt-
less very few of the latter elements now exist in western Min-
nesota south of Lake of the Woods, or indeed anywhere in the 
western half of the state. Since gaining possession of the north-
western part of the state these temperate region lichens have 
doubtless been moving southward over the Mesabi range to 
meet similar floral elements of a generally northward bound 
lichen flora. The western half of the state remains to be ex-
plored for lichens, but the above statement as to the character 
of the flora, based on .observations recorded in this paper for 
localities north of the Mesabi range and some knowledge of the 
general character of the region, I regard as sufficiently 
secure. 
Like the Taylors Falls region this one of course at one time 
contained only arctic species, and the present more numerous 
species characteristic of temperate regions have gained the 
ascendency in quite recent time. However, the problems in-
volved in the struggle betwen the contending floral elements 
do not force themselves upon the observer so strongly in this 
larger area and must be dismissed with a much briefer state-
men~. As in the Taylors Falls region the persisting north~rn 
species are largely lithophytic. This is shown in the followrng 
exhibit of substrata for the 42 species : 
Arctic or subarctic lichens confined to rocks .......... . . . . ..... .. z 5 
" " " " " " 
trees ...... ... . .. .. . ··· ·· · 8 
" " " " " " 
earth .. .............. . . . .. 4 
" " " " " " 
<lead wood ............ . . 2 
" " " " " " 
dead wood and trees I 
" " " 
,, 
and rocks ........ I 
" " 
earth 
" " " " " " 
trees " " 
T~e greater pe,rsistence of the lithophytic species is doubtless 
due m part at least to the greater stability of the rock surfaces 
and also probably in part to the fact that the arctic and sub-
arc~ic species became more thoroughly established on the rocks, 
which were present for them to attack immediately at the close 
of the Pleistocene before the advent of large trees and temper-
ate-region lichens. 
Thus far I have given a detailed account of habitat for the 
northern specie 1 Of · t" es son Y· the whole 258 species and vane i 
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listed in this paper, so far as observation showed, 83 are epi-
phytic, 80 lithophytic and 29 may occur on either trees or rocks. 
Another 29 are epigean, 22 were found only on dead wood, six 
are lithophytic or epigean, three are found on earth and dead 
wood, three are parasitic on other lichens and two were found 
on living and dead wood. The above analysis of substrata is 
somewhat different from that used in the second paper of this 
series for comparison of substrata at Minneapolis and at Fayette, 
Iowa; but when reduced to that form show that the percentage 
of lichens growing on rocks is somewhat higher than that for 
the two areas farther south, while the percentage of those grow-
ing on wood is considerably lower. The larger proportion of 
rock lichens in the Superior region is due to at least three things. 
First, the more extensive exposure of rock surface , though thi 
is offset in part at least by the exi tence of three di tinct kinds 
of rock in the Minneapolis region, viz. : the igneous or meta-
morphic boulders, the limestone outcrops and the aint Peter 
sandstone. Second, the rock surfaces become warmer, each 
day in the warm portion of the year, than the tree , becau e of 
rapid absorption of heat; and this doubtless favor lichen de-
velopment on rocks in this northern region. Third, general 
moisture of much of the surface due to the fact that the rocks 
are comparatively impervious to water, o that much of it col-
lects in lakes and swamps, favors good development of rock 
lichens as compared with the region about Minneapolis. t 
Minneapolis unshaded rocks bear very few lichens, but in the 
Superior region rocks are well populated with them at all eleva-
tion and in all ort of environment at or above the water line, 
except where killed by fire. 
The total number of genera for the region is 39, while the 
number for Minneapolis and Taylors Falls, so far a i known, 
is 34. The whole number for Illinoi , as given by ·wolf and 
Hall• is 40 and for Iowa as recorded by the writer in two paper t 
is 38. This total number of genera for the uperior region is 
seen by the comparisons with both larger and maller area 
further south to be rather large for a somewhat limited northern 
*Wolf, John and Hall, Elihu. A List of the Mos es, Liverworts and Lieb· 
ens of Illinois. Bull. Ills. State Lab. Nat. Hist. 2 : 18-34. June, 1878. 
t Fink B. Lichens of Iowa. Bull. Lab. of at. Hist., State Univ. of Iowa 3: 
7o-88. Mr. 1895, and Notes concerning Iowa Lichens, Proc. Iowa Acad. ci. 
5: 174-187. 1897. 
236 111INNESOTA BOTANICAL STUDIES. 
area, but a locality where northern and more temperate floral el.e-
ments meet seems to compensate fully at least for difference m 
latitude. 
The genera giving most of the species new to the state are 
the following, given in tabular form with the total number of 
species collected in each genus and the number new to the 
state. 
Ramalina, collected 6, new to the State 4. 
Cetaria, " 7, " " " 5 · 
Sticta, " 5, " " " 3 · 
Nepltroma, " 4, " " " 3· 
Solorina, " I, " " r. 
Lecanora, " 2 5, " " " I 5 · 
Gyalccta, " I, " " " r. 
Bceomyces, " 2, " " " 2. 
Biatora, " 23, " " " I6. 
IIeterothecium, '' 2, '' '' '' 2. 
Lecidea, " I21 " " " 9· 
Calicium, " 9, " " " 9· 
Coniocybe, '' I,'' ''''I. 
Sagedia, " I, " " '' I. 
Of these genera Solon'na, Bmomyces, rleterothccium, Calic-
ium, Conz'ocybe, and Sagedia are new to the State. An inspec-
tion of the above list shows that the genera are for the mo~t 
part those furnishing large numbers of arctic and subarctic 
species, or species hitherto supposed to be confined to New 
England. The genera Stereocaulon and Umbz'l/caria are 
equally characteristic of northern and eastern areas, but two-
thirds of the species of these genera here recorded were listed 
for Minnesota in the first paper of this series. . 
By comparing the present list of species and varieties with 
those recorded for Minneapolis and Taylors Falls we find th~t 
th~t there are 152 lichens growing in the territory considered In 
this paper and not found in either of the two areas named above, 
while there are 33 found in them and not in the northeastern 
1innesota area under consideration. This leaves only 73 
lichens known to be common to central and northeastern Min-
neso~a.' ~n the comparison between Minneapolis and certain 
localities m northeastern Iowa it was shown that no species have 
been found at the former place and not in the latter region, 
though Minneapolis is 150 miles north of Fayette, the principal 
Iowa area considered. In passing about 200 miles north fro!ll 
Fink: LICHENS OF THE LAKE SUPERIOR REGION. 237 
Minneapolis, on the other hand, we find a lichen flora, about 
three-fifths of whose species and varieties are not found at Min-
neapolis and about half of which are new to the state. The 
region of rapid transition in lichen species lies between the 
Minneapolis and Superior areas and has only been touched in 
the study of its rock lichens at Taylors Falls. As stated in the 
third paper of this series, this region is one of special interest 
for tracing the distribution of species. The cause of the great 
difference in lichen flora between Minneapolis and the uperior 
region is scarcely due in any great mea ·ure to difference in 
latitude since an almost equal difference in latitude to the south 
of Minneapolis caused no appreciable difference in the flora. 
Also, I have shown in this paper that in three localities lying 
in the northern part of the region studied in the paper, viz. : 
Snowbank lake, Ely and Gunflint, very few typically northern 
species are found. These regions at the north of the area are 
more closely related to the finneapolis region as to lichen flora 
than others 50 or 7 5 miles further south. The difference in 
lichen flora between central and northeastern Minnesota seems 
then to be due chiefly to three factors. The fir t is difference 
in substrata. The limestones of the Minneapolis region , as 
well as the:sand tone, are almost entirely wanting in northea t-
ern Minnesota, being replaced by an abundance of igneous or 
metamorphic rocks . The conifers, which abound in the north-
ern part of the State, and which sen·e for ubstrata for quite a 
number of species not found southward, form the other chief 
difference a to sub trata. Location in the valley of lake 
uperior, where the region is shut off from warmer region we t 
and north as well a south, is another factor that ha cau ed 
much of the difference in flora. It has been hown that the 
number of arctic and subarctic specie for a given elevation 
decreases ~ passing southwestward along the lake. Thi I 
suppo e to be due not so much to difference in latitude a to the 
fal:t that in the northeastern part of the region studied along the 
lake the winds coming from the broader expan e of water, on 
this largest American fresh water area, are rendered cooler than 
farther down where the lake is not so wide. That the cold 
winds are a factor is demonstrated by the occurrence of a large 
proportion of northern species at the Grand Portage area, and 
especially on the i land which rises little more than roo feet 
above the lake, while such inland areas as Gunflint and Snow-
- ----- - - --~------
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bank lake, which are somewhat farther north, are almo_st 
entirely devoid of such species. A third factor is increase ~n 
elevation . The influence of elevation has been discussed !Il 
considering the Misquah hills and the Sawteeth mountains. 
Concernmg cold lake winds and elevation, it is significant that 
of the 25 arctic and subarctic species found only in one pla~e, 
16 are found at stations along the lake, and that of the re~arn-
ing 9, 5 are found in the Misquah hills, the region of highest ' • 
elevation. Thus all but 4 of these 25 species were collected 
where one or both of these factors have most influence. 
It is not po sible to state just which ones of the many speci~s 
found either in central or in northeastern Minnesota and not rn 
the other area would be of most interest in studying the territory 
lying between the two regions. 0£ course, the foliaceous and 
fruticulose species are most easily found, and some of these are 
most likely to be collected. I may add that interest would 
centre chiefly about species which are common and give cha_r-
acter to the flora in one of the two areas and are not found rn 
the other. I ot attempting to select from some 150 species col-
lected in the Superior area and not farther south in the state, 1 
will name, from 27 or 28 species found to the south and not to 
the north of the unexplored area, T!telosclnstes concolor (Di.ck~.) 
Tuck. and Physda granulifera (Ach.) Tuck. as two species 
that any botanist can soon learn to distinguish in the field, 
which are common in the south half of Minnesota and not 
known farther north in the state, and whose distribution be-
tween Minneapolis and Two Harbors would be of special inter-
. re 
e t. early all of the remainder of the 27 or 28 species a 
. 1 . d b-eit 1er mfrequent or rare about Minneapolis, are confine to su 
strata not existing in northeastern Minnesota, or are so incon-
picuous as to render their study in the field difficult. 
A' a fitting close to these observations on the distribution of 
lichens in different regions of the state I may give some notes 
concerning certain pecies for most part characteristic of more 
southern portions and found also in northeastern Minnesota. 
Parmelia borrerz· Turn. was not found fruited along the lake 
0 ?rth of Beaver Bay. Peltzgera aplztlwsa (L.) Hoffm. seeks 
high ground in the southern stations from which it is recorded 
and in the northwe tern as well and is one of the species whose 
farther southern and western extent in the state would be espe-
cially worthy of study. Parmelia tz"lz"acea (Ho:ffm.) Tuck. be-
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comes somewhat common at the southwest and more so at the 
northwest portion of the territory tu died . It is one of the 
southern intrusions which extend farther north at ome distance 
from lake Superior. Trees common farther outh in Min-
nesota were noted north of the Mesabi range as !<Jtcrcus macro-
carpa Iichx . Cratcegus sp . and Fraxiuus sp. On Fraxi11us 
was found Coniocybe pallz'da (Pers.) Fr. which is common in 
northeastern Iowa, and on the same ho t Pyrcnula lcucophaca 
(Wallr.) Kbr. also becomes common for the first time in this 
northern area. Other lichens in the list of those found only 
north of the Mesabi range or the Misquah hills could be se-
lected for special treatment, and on the whole this portion of 
the Superior region shows a closer floral connection with central 
Minnesota than does the most southern point reached, viz., Two 
Harbor . 
The list of 258 species and varieties i a large one for a 
rather limited area to yield especially when it is tated that only 
about 300 lichens have been listed for Minne ota, including 
the present list. Yet the undisturbed portions of the region 
are more remarkable for richnes in individuals than for large 
number of species. The Grand Portage area gave 132 specie· 
and varieties and the Snowbank lake area I2I. The e two 
areas are the ones best studied and are perhap a thoroughly 
explored as the Minneapolis area, which gave I 13 pecies and 
varieties. Both of the former two are like the latter small areas 
and the compari on seems to indicate that the lake uperior 
region is, area for area, only lightly richer in pecies than the 
Minneapolis region. Profe sor L. H. Bailey* found that the 
species of Spermaphytes and higher Archcgomatcs of the 
region are only about one-tenth as numerou at lake Vermilion 
as in similar areas six degrees farther south, and we hould of 
course expect some decrease in lichen species rather than an 
increase in passing northward in the state. The reverse con-
dition existing is largely due to diverse condition within the 
region as to elevation and temperature and a to surface moi ture, 
all of which factors have been duly con idered . The now-
bank lake area studied is a larger one than the Grand Portage. 
About equal time was spent at the two places, and we did much 
more of the time-con urning quantity-collecting at Grand Port-
*Bailey, L. H., in Arthur, J. C. Report on botanical work in Minnesota in 
1886. Geo!. and Nat. Hist. Surv. of Minn., Bull. 3 : 8. I 0., 1887 . 
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age. Yet fewer form of lichens were collected about Snow-
bank lake. This eems to indicate that the lake shore is richer 
in lichen pecie than in interior areas of the territory studied. 
It i " ell known that a large portion of the species of lichens 
of the interior of I orth America are those found also in regions 
bordering upon the Atlantic ocean along our eastern border. 
Thi wa brought out by the writer in a previous paper,• but 
all the ·pecies recorded in that paper were temperate region 
lichen . It has remained for the present paper to record a large 
number of more northern lichens previously for the most part 
known only in arctic or subarctic regions, or descending from 
mountain farther outh only along our Atlantic border. 
f the 2 • pecie and varieties listed below 46 are new to 
the orth merican interior or to the interior of the United 
tate and of these six are new west and north of New Eng-
land. In treating of distribution the expression "the interior. of 
... Torth merica ' means the area lying between the Appalachian 
y tern of mountains on the east and the Rocky Mountains on 
the we t. number of species noted as new to the interior 
have been reported from New York or Canada, and doubtless a 
fe\ of them were previou ly found a short distance west of the 
ppalachian y tern of mountains. 
Ll T OF PECIES AND VARIETIES. 
I. Ramalina calicaris (L.) FR. var. fastigiata FR. 
n tree, rare. Beaver Bay, July r3, r897, no. 677. 
2. Ramalina calicaris (L.) FR. var. canaliculata FR. 
n tree '.rare. nowbank lake area, July 23, r897, no. 895· 
ot prev1ou ly reported from Minnesota. 
3· Ramalina calicaris (L.) FR. var. farinacea ScuAER· 
On rock ' common or frequent over whole area and rarely 
found on tre~s also. Grand Portage island, June 23, 1897, no. 
106. unfltnt, June 30, 1897, no. 2 57. Misquah hills, July 
3, 1 97 no. 419, and July 7, 1897, no. 539. Tofte, July 10 
1 97, no. 624. Palisade , July 1 5, 1897, no. 763. Snowbank 
lake area, July 2f, I 97, no. 934· 
11 except no. 763 were lighter colored than other forms of 
the pecies. o. 106 occasionally and no. 763 quite commonly 
*Fink, B. Lichens of Iowa. Bull. Lab. of Nat. Hist., State Univ. of 
Iowa. 3: i0-78. Mr., 1895. 
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are irregularly branched and with dilated terminal oredia like 
R . polli11an'a (Acu .) TucK. 
4. Ramalina pusilla (PREv.) T ucK. 
On tree , frequent. Grand P ortage i land, June 19, l 97 , 
no. 34. Snowbank lake area , July 20, l 97, no. 44. 
ot previously reported from Minne. ota and ne\ to the in-
terior of I orth America. 
5. Ramalina pusilla (PREV.) TucK. var. geniculata Tl.I K. 
On tree , infrequent or rare. Gunflint, July 2, I 97, no. 375. 
Beaver Bay, J uly 13, l 97 , no. 675. 
ot previou ly reported from :;\Iinne ota and new to the in-
terior of the nited tate . 
6. Ramalina pollinarella .i: rYL. 
On rock , rare. Beaver Bay, July 13 I 97, no. 6 r. 
Xot previou ly reported from Iinne ota and new to the 111-
terior of orth America. 
7. Cetraria aurescens TL K. 
On tree rare. Tofte July IO, l 97 no. 636. no\ ·bank 
lake area, July 21, I 97, no. 69. 
ot previou ly reported from ~Iinne ota and new to the in-
terior of rorth menca. 
. Cetraria islandica (L.) , c11. 
On earth above the Pali ·ade", rare, July 1- I 9i, no. 76-. 
, rot previou ly reported from • I inne ota. 
9. Cetraria ciliaris ( en.) T · K. 
On tree , abundant on rand Portage i ·land 
rare or frequent. rand Portage i. land, June I , l 9i, no. IO. 
Gunflint, July 2, I 97 no . 7 and 396 at ;\Ii. quah hills, July 
3, I 97, no .. p7. nO\\bank lake area, July 22 I 97, no. 
3, and July 26 I 97, no . 94 . El) July 2' I 97 no. I022. 
ro. Cetraria lacunosa CH. 
On tr e , common. Top of bluff at outh end of outh Fowl 
lake, June 26, l 9i• no 206. unAint July 2, 1 97, no. 4or. 
~Ii quah hill July 3, 1 97 no. H2· Tofte ( arlton peak), 
July 10, I 97, no. --6. Beaver Bay July q, I 97 no. 73 · 
S nowbank lake area Jul 21 l 97 no . 946. 
1 ot noted at Grand Portage " here the la t above wa abun-
dant, but seeming to replace it in part el ewhere being com-
mon in the localitie noted aboYe . 
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II. Cetraria juniperina (L.) AcH. var. pinastri AcH. 
On trees and old logs. Common at Grand Portage and Mis-
quah hills, elsewhere infrequent or rare, sterile. Grand 
Portage island, June 18, 1897, no. 15· Gunflint, June 30, 
1897, no. 261. Misquah hills, July 3, 1897, no. 41r. Beaver 
Bay, July 13, 1897, no. 679. Snowbank lake area, July 21, 
1897, no. 865 . Ely, July 28, 1897, no. I016. 
Not previously reported from Minnesota and new to the inte-
rior of r orth America. 
12. Cetraria srepincola (EHRH.) Acn. 
On trees, rare. South Fowl lake, June 27, 1897, no. 201 · 
Not previously reported from Minnesota and new to the in-
terior of North America. 
l 3. Evernia furfuracea (L.) MANN. 
On trees, rare, sterile. Gunflint, July 2, 1897, no. 397 · 
Misquah hills, July 3, 1897, no. 434. Tofte (Carlton peak), 
July 10, 1897, no. 573. 
Not previously reported from Minnesota. 
... 
14. Evernia prunastri (L.) ACH. 
On trees, common. Only seen fertile once. Grand Portage 
island, June 22, 1897, no. 8I. Gunflint, June 30, 1897, no. 
267. Misquah hills, July 3, 1897, no. 428. Tofte (Carlton pea~), July 10, 1897, no. 554. Tofte, July IO, 1897, no. 635. 
Beaver Bay, July 14, 1897, no. 717. Two Harbors, July 17, 
1897, no. 789. Snowbank lake area, July 20, 1897, no. 84i. 
Ely, July 28, 1897, no. I002. 
15· Usnea barbata (L.) FR.. var. florida FR. 
On trees, common or abundant but sterile . Grand Portage 
island, June 17, 1897, no. 8. Misquah hills, July 3, 1897, no. 
420. Tofte (Carlton peak), July IO, 1897, nos. 557 and 607 . 
Beaver Bay, July 14, 1897, no. 722 . Snowbank lake area, 
July 14, 1897, o. 814. 
The last has the minute and numerous fibrils of var. hz'rta Fr., 
but _it is not sorediate ; while the forms given below under that 
vanety are orediate, but the fibrils are seldom minute. 
16. Usnea barbata (L.) FR. var. hirta FR. 
On trees, common or abundant but sterile. Grand Portage 
isl~nd, June 16, 1897, no. 9. Gunflint, July 1, 1897, no. 356. 
M1squah hills, July 5, 1897, no. 4 77. Tofte (Carlton peak), 
July IO, 1897, nos. 562 and 569. Tofte, July 12, 1897, no. 
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649. Beaver Bay, July 13, 1897, no. 67r. Snowbank lake 
area, July 19, 1897, nos. 806 and 85r. Ely, July 28, 1897, no. 
1001. 
17. Usnea barbata (L.) FR. var. ceratina ScHAER. 
On trees, common or abundant but sterile. Gunflint, June 
30, 1897, no. 263. Misquah hills, July 3, 1897, no. 423. 
Tofte, (Carlton peak), July ro, 1897, no. 558. Beaver Bay, 
July 13, 1897, nos. 665 and 672. Snowbank lake area, July 
19, 1897, no. 807. Ely, July 28, 1897, no. 993. 
Not previously reported from Minnesota. 
18. Usnea barbata (L.) FR. var. dasypoga FR. 
On trees, common. Rose lake, June 28, 1897, no. 213. 
19. Usnea barbata (L.) FR. var. plicata FR. 
On trees, common. Snowbank lake area, July 19, 1897, 
no. 805 . Ely, July 28, 1897, no. 994. 
20. Usnea trichodea Acu. 
On trees, common. Grand Portage island, June 23, 1897, 
no. 157. English portage, June 26, 1897, no. 190. Rose lake,. 
June 28, 1897, no. 212. Gunflint, July 2, 1897, no. 38r. Mis-
quah Hills, July 3, 1897, no. 432, and July 5, 1897, no. 544· 
Tofte (Carlton peak), July ro, 1897, no. 547. Tofte, July 12, 
1897, no. 659. Beaver Bay, July 13, 1897, no. 667. Two 
Harbors, July 17, 1897, no. 793· 
ot previously reported from finnesota. 
21. Usnea longissima A Ir. 
On trees, common along lake Superior and pos ibly in Mis-
quah hill . Sterile. Grand Portage island, June 18, l 97, 
no. 19. fisquah hills, July 3, 1897, no. 422. Tofte, July 
12, 1897, no. 649. Beaver Bay, July 13, l 97, no. 649a. 
Two Harbors, July 17, 1897, no. 787. nowbank lake area, 
July 20, 1897, no. 850. 
Specimens were collected at Grand Portage island five feet 
long. The plant breaks with its own weight and hangs abun-
dantly over branches unattached. 
Not previously reported from finnesota. 
22. Usnea cavernosa TucK. 
On trees, common. Grand Portage i land, June 17, 1897, 
nos. 6 and 18. 
23. Alectoria jubata ( L.) TucK. 
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On trees abundant on Grand Portage island, infrequent to 
common elsewhere. Sterile. Grand Portage island , June 18, 
1897, no. 17. Gunflint, July l, 1897, no. 354. Tofte, July 
12, 1897, no. 658. Beaver Bay, July 13 1 1897, no . 680. 
Snowbank lake area, July 20, 1897, no. 837. Ely , July 28, 
1897, no. 996. 
24. Alectoria jubata (L.) TucK. var. chalybeiformis Acn. 
On trees and old wood, frequent or common throughout. 
Sterile. High bluff at south end of South Fowl lake , June 
26, 1897, no. 194· Gunflint, June 30, 1897, no. 258, and July 
l, 1897, no. 3T6. Misquah hills, July 5, 1897, no. 514. 
Beaver Bay, July 15, 1897, no. 786. Snowbank lake area, 
July 19, 1897, no. 815, and July 20, 1897, no. 842. Ely , July 
28, 1897, no. 998. 
25. Alectoria jubata (L.) TucK. var. implexa FR. 
On trees, infrequent. Sterile. Misquah hills, July 3, 1897 • 
no. 421. Beaver Bay, July 14, 1897, no. 73i. 
Not previously reported from Minnesota. 
26. Theloschistes polycarpus (EHRH.) TucK. 
On trees, infrequent or rare west of Gunflint, elsewhere fre-
quent or common. Grand Portage island, June 18, 1897, no. 
20. Gunflint, July 2, 1897, no. 393. Misquah hills, July 5, 
1897, nos. 452 and 487. Beaver Bay, July 13, 1897, nos. 678 
and 686. Ely, July 28, 1897, no. 985. 
27. Theloschistes lychneus (NvL.) TucK. 
On rocks, rare. Grand Portage island, June 23, 1897' no. 
147. Snowbank lake area, July 19, 1897, no. 830. 
28. Parmelia perlata (L.) AcH. 
On. rocks and rarely on tree~, rare to infrequent except. at 
Gunflint, where the species seemed to be common. Sterile. 
Grand Portage, June 24, 1897 , no. r69. Portage between 
outh. Fowl lake and Pigeon river, June 26, 1897, no. 2o5. 
Gunflint, June 7, 1897, no. 368. Misquah hills, July 5, 1897, 
no. 543· Beaver Bay, July 14, 1897, no. 725. Snowbank 
lake area, July 24, 1397 , no. 925 . 
29. Parmelia perforata (JAc~) AcH. 
On trees, common. Sterile. Tofte (Carlton peak), July 
10, 1897, no. 57 2. 
A puzzling plant with sorediate margined lobes and otherwise 
• 
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resem_bling the last. However, the margins of the lobes are 
quite strongly ciliate, and the lower surface of the thallus inter-
ruptedly so; possibly might be referred to P. pcrlata ( L.) 
AcH. var. cil/ata. DC. Thallus rather thinner than my her-
barium specimens of P. peiforata. 
30. Parmelia perforata (]Aco..:_) Acn. var. hypotropa YL. 
On rocks, rare . Grand Portage, June 23, 1897, no. u6. 
Not previously reported from Minnesota. 
3I. Parmelia crinita Acn. 
On rocks and once collected on trees, rare or infrequent. 
Sterile. Grand Portage, June 23, 1897, no. u4. Gunflint, 
July 1, 1897, nos. 36! and 362 . Tofte, July IO, 1897, no. 
627 · The plant differs from my Iowa and Ohio pecimens in 
that it is strongly ciliate on the upper surface of the thallu · 
among the branchlets and granules. 
32. Parmelia tiliacea (HoFFi\r.) FLoERK. 
On trees, rare or infrequent. Gunflint, July 2, 1897, no. 
407a. Tofte (Carlton peak), July IO, 1897, no. 620. Bea-
ver Bay, July 14, 1897, no. 724a. Ely, July 28, 1 97, no. 
I018. 
R eally more frequent along boundary at west. \Va fre-
quently noted in Snowbank lake area and failure to get speci-
mens was an oversight. 
33· Parmelia tiliacea (HoFFM.) FLOERK. var. sublrevigata YL. 
On trees, rare. Snowbank lake area, J uly 23, 1897, no. 
896. 
Not previously reported from Minnesota. 
34· Parmelia borreri TuRN. var. rudecta TucK. 
On rocks and trees, rare or infrequent, except common in the 
Snowbank lake area. All sterile except no. 74+ on rock · 
Grand Portage, June 24, 1897, no. 188. Gunflint, July 1, 
r897, no. 369. Misquah hills, July 3, 1 97, no. 43r. Tofte 
(Carlton peak) July ro, 1897, no. 612. Palisades, July 15, 
1897, nos. 744 and 762 . Snowbank lake area, July 30, l 97, 
no. 839. Ely, July 28, 1897, no. 983. 
35 . Parmelia sa.xatilis (L.) FR. 
On trees and rarely on rocks. Abundant or common and fre-
quently fruited. Grand Portage i land, June 17, r897, no. 7, 
and June 21, 1897, no. 57. Misquah hills, July 3, l 97 no . 
-
- --- ---
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406. Beaver Bay, July 14, 1897, no. 74r. Snowbank lake 
area, July 21, 1897, no. 873. 
36. Parmelia saxatilis (L.) FR. var. sulcata NvL. 
On trees, probably common. Grand Portage island, June 
17, 1897, no. 7a. Gunflint, June 30, 1897, no. 240. 
Not previously reported from Minnesota. 
37. Parmelia physodes (L.) ACH. 
On trees and rocks, common. Gunflint, July l, 1897, no. 
383. Snowbank lake area, July 2, 1897, no. 883. 
Doubtless occurring over the whole region studied, but taken 
for P. saxatilis (L.) FR. modified by some peculiarity of sub-
tratum. 
38. Parmelia encausta (SM.) NvL. 
On trees, common. Grand Portage island, June 6, 1897, 
no. 143· Tofte (Carlton peak), July 10, 1897, no. 565. . 
Not previously reported from Minnesota and new to the in-
terior of North America·. 
39. Parmelia olivacea (L.) Actt. 
On trees, common. Grand Portage island, June 18, 1897, 
no. II. Grand Portage, June 23, 1897, no. 100. Gunflint, June 
30, 1897, no. 260, and July 2, 1897, no. 395. Tofte (Carlton 
peak), July 10, 1897, nos. 585 and 59r. Beaver Bay, July 13• 
l 97, no. 712. Snowbank lake area, July 20, 1897, no. 848· 
Ely, July 28, 1897, no. IOo4. 
40. Parmelia olivacea (L.) AcH. var. prolixa AcH. 
On rocks, common or frequent. High bluff at south end of 
outh Fowl lake, June 26, 1897, no. 197. Gunflint, June 3o, 
l897, no. 290. Misquah hills, July 5. 1897, no. 491. Tofte 
(Carlton peak), July IO, 1897, no. 574. Beaver Bay, July 13' 
l897, no. 703. Palisades, July 15, 1897, no. 74n. Snow-
bank lake area, July 20, 1897, no. 832. . 
Not previously reported from Minnesota and new to the in-
terior of orth America. 
4I. Parmelia caperata (L.) ACH. 
On trees and rocks, common. Grand Portage island, Ju~e 
23• 1897, no. I07. Gunflint, June 30, 1897, no. 254a. :Mis-
quah hills, July 3, 1897, no. 403. Tofte (Carlton peak), Jnl! 
IO, 1897, no 608. Beaver Bay, July 14, 1897, no. 728. Pali-
sades, July 15, 1897, no. 768. Snowbank lake area, July 19• 
1897, no . 804 and July 24, 1897, no. 916. 
r 
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More commonly fruited than farther south and especially well 
fruited in the Snowbank lake area. 
42. Parmelia conspersa (E1mu.) AcH. 
On rocks, abundant or common . Grand Portage island, 
June 23, 1897, no. 103. Gunflint, June 30, 1897, no. 289. 
Misquah hills, July 5, 1897, no . 506. Tofte (Carlton peak), 
July 10, 1897, no. 62r. Pali ades, July 15, 1897, no. 755. 
Snowb;i.nk lake area, July 27, 1897, no . 967. 
43. Parmelia centrifuga ( L.) ACII. 
On rocks , rare and sterile. 1isquah hill , July 5, 1897, 
no. 496a. 
Not previously reported from Minnesota and new to the in-
terior of the United States . 
44. Physcia speciosa (WuLF. cir.) YL . 
On rocks and more rare! y on old wood or trees, infrequent or 
frequent. Grand Portage island, June 19, l 97, no . 27 . Gun-
flint, June 30, 1897, no . 270 and July l, 1897, nos. 3+2 and 34 . 
Mi quah hills, July 3, 1897, no . +38, and July 5, 1 97, no. 4 9. 
Tofte (Carlton peak), J uly ro, 1 97, nos . 571 and 6or. now-
bank lake area, July 2+, 1897, no. 911. 1'l os. 34 , +38 and 
489 fruited . 
45. Physcia ciliaris (L.) DC. 
On rocks or high bluff , rare . Grand Portage June 24, 
1897, no . 180. Bluff at south end of outh Fowl lake June 
26, 1897, no. 200 . Palisades, July l ", l 97, no. 774· 
Not previously reported from Minne ota. 
46. Physcia aquila ( c11.) NYL. 
On trees, rare. T wo Harbors, July 17 1897, no. 791. 
The only distinct specimen noted and not found farther 
north. 
Not previously reported from finnesota. 
47. Physcia pulverulenta ( CIIREB.) YL . 
O n rocks infrequent or rare, and not often fruited. Grand 
Portage island, June 23, 1897, nos . 145 and q.5a . Grand Port-
age, June 23, 1897, no. 173. Gunflint, July 2, l 97, no. 37+· 
Snowbank lake area, July 26, l 97, no . 964 . 
A very variable plant. No. 145a i the typical form with re-
spect to the upper surface of the thallu , being lighter colored 
than the others and pruinose. Like the others it is u ually dark 
D ~------------------·....._ 
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colored below. No. 173 yielded spores of the usual size meas-
uring 35-42 mic. and much constricted in the middle. No. 374 
18-23 
24-35 . d gave spores only -- mic. and scarcely constncte · 9-12 
48. Physcia pulverulenta (ScHREB.) NvL. var. leucoleiptes 
TucK. 
On rocks and trees, probably rare. Sterile. Grand Portage 
island, June 23, 1897, no. n9. Misquah hills, July 5, 1897, 
no. 496. Snowbank lake area, July 27, 1897, no. 966. Thal-
lus black below. 
Not previously reported from Minnesota. 
49. Physcia stellaris (L.) TucK. 
On trees and rocks, frequent or infrequent. Grand Portage 
island, June 23, 1897, nos. w5 and 142. Gunflint, June .3o, 
1897, no. 283a, and July 2, 1897, no. 394. Misquah hills, 
July 5, 1897, no . 460. Tofte (Carlton peak), July 10, i897, 
no. 570. Beaver Bay, July 13, 1897, no. 700. Two Harbors, 
July 17, 1897, no. Soi. Ely, July 28, 1897, no. 1012. 
Occa-ionally the tree forms show dark fibrils and even dark 
thallus below so that the rock growing variety, below, could 
only be distinguished certainly by the crenulate border of the 
apothecia. The plant is much more variable than farther south 
in Iinne ota and Iowa. No. 570 yielded apothecia that were 
somewhat ciliate below, but the plant is white below and other-
wise like the present plant rather than P. obscura (Ehr.) Nyl. 
50. Physcia stellaris (L) TucK. var. apiola NvL. 
On rocks, frequent or infrequent. Grand Portage island, 
June 21 > 1897, no . w8. Gunflint, June 30, 1897, no. 284· 
Mi quah hills, July 5, 1397, no. 469. Tofte, July 12, 1897, 
nos. 64oa and 641. Beaver Bay, July 13, 1897, no. 7°4· 
Snowbank lake area, July 26, 1397 , no. 953 . 
5 I. Physcia tribacia ( Acrr.) TucK. 
On rocks, rare and sterile. Grand Portage, June 23, 1897• 
no. 92. Misquah hills, July 5' 1897' no. 449· Snowbank 
lake area, July 20, 1897' no. 847 . 
52· Physcia hispida (ScHREB. FR.) TucK. 
O~ tre~s, locally infrequent and poorly fruited. Grand Port-
age island, June 21, 1897, no. 63. 
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53. Physcia ccesia (HoFF:M.) NvL. 
On rocks, frequent locally. Sterile. Gunflint, June 30, 
1897, nos. 282 and 292. 
54· Physcia obscura (EHRH.) NvL. 
On rocks and trees, rare. Grand Portage island, June 23, 
1897, no. 145b. Grand Portage, June 24, 1897, no. 172. 
Tofte, July 12, 1897, no. 642. 
No. 145b yielded spores a little large, l9-33 mic., and other-
9-13 
wise looks somewhat like P. pulveru1enta (Schreb.) Nyl., but 
is black below. Apothecia have hispid borders, and the thallus 
is much smaller than that of any plants referred to the latter. 
55· Physcia adglutinata (FLoERK.) NYL. 
On trees, rare. Grand Portage, June 23, 1897, nos. 82a 
and 9ra. 
56. Pyxine sorediata FR. 
On rocks and trees, rare but widely distributed. Collected in 
fruit three times. Gunflint, July 1, 1897, no. 364, and July 2, 
1897, no. 385. Misquah hills, July 3, 1897, no. 437. Tofte, 
July 10, 1897, no. 633. Pali ades, July 15, l 97, no. 746. 
Two Harbors, July 7, 1897, no. 790. Snowbank lake area, 
July 24, 1897, no. 912. 
57. Umbilicaria muhlenbergii (Ac1-1.) TucK. 
On rocks, common or abundant. Grand Portage ( ft. Jo e-
phine), June 21, 1897. no. 53. Gunflint, June 30 1897 nos. 245 
and 246. Mi quah hills, July 5 l 97, no. 537. Tofte (Carl-
ton peak), July 10, 1897, no. 602. Pali ade , July 15, l 97, 
no. 77r. Snowbank lake area July 24, 1897, no. 93 . 
58. Umbilicaria vellea (L.) YL. 
On rocks, common or frequent. Grand Portage ( ft. Jo e-
phine), June 21, l 97, no .. 57, and June 24, l 97 , no. 17 · 
Gunflint, July 1, l 97, no. 367. [isquah hills, July 3, 1897, 
no. 430, and July 5, 1897, no. 53 . Pali ade , July 15, 1897, 
no. 766. Snowbank lake area, July 24, l 97, no. 93r. 
59· Umbilicaria dillenii TucK. 
On rocks, common. Grand Portage, June 24 l 97 no. 170. 
Gunflint, July l, 1897, no. 370. Mi quah hills, July 3 l 97, 
no. 429, and July 5, 1897, no. 445. Tofte (Carlton peak) July 
., 
c--.--~~~----------------.. 
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10, 1897, no. 599. Palisades, July 15, 1897, no. 775· Snow-
bank lake area, July 24, 1897, no. 937. 
60 . Umbilicaria pustulata (L.) HoFFM. var. papulosa Tu~K .. 
On rocks, rare to frequent. Spores reaching lOO m1c. lll 
length. Gunflint, July 1, 1897, no. 37i. Misquah hills, July 
3, 1897, no. 542. Palisades, July 15, 1897, no. 756. Snow-
bank lake area, July 24, 1897, no. 932. 
6i. Umbilicaria hyperborea HoFFM. 
On rocks, rare, Grand Portage (Mt. Josephine), June 23' 
1897, no. 104. 
Not previously reported from Minnesota and new to the in-
terior within the United States. 
62. Sticta amplissima (ScoP.) MAss. 
On trees or rocks, rare or infrequent. Grand Portage, June 
23, 1897, no. 115. Tofte (Carlton peak), July IO, 1897? no. 
609. Beaver Bay, July 14, 1897, no. 720. Two Harbors• 
July 17, 1897, no. 802 . Ely, July 28, 1897, no. 98i. 
63. Sticta pulmonaria (L.) AcH. 
On trees or rocks, common or frequent. Grand Portage 
island, June 19, 1897, no. 23. Rose lake, June 28, 1897, no. 
225. Gunflint, July 1, 1897, no. 365. Misquah hills, July 3, 
1897, no. 443. Tofte (Carlton peak), July IO, 1897, no. 396· 
Beaver Bay, July 14, 1897, no. 724. Two Harbors, July 17, 
l897, no. 795· Snowbank lake area, July 19, 1897, no. 8°8· 
Ely, July 28, 1897, no. 984. 
64. Sticta limbata (SM.) AcH. 
On trees, very rare. Tofte, July IO, 1897, no. 626. Only two 
plants collected with thallus also much like that of the Euro-
pean Sti'cta fulz'ginosa. Spores brown, two-celled, constricted, 
19-23 . 
8-9 m1c. 
Not previously reported from Minnesota and only once from 
North America. (Oregon, by J. W. Eckfeldt.) 
65. Sticta crocata (L.) AcH. 
On trees and rocks, rare. Tofte (Carlton peak), July JO, 
1897, no 597· Beaver Bay, July 13, 1897, no. 685 . Snow-
bank lake ~rea, July 24, 1897, no. 940. . 
Not previously reported from Minnesota and new to the !ll· 
terior within the United States. 
-----------~-----... 1111111111 
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66. Sticta scorbiculata ( ScoP.) Aett. 
Mossy rocks and trees, rare except at Grand Portage where 
frequent. Grand Portage, June 24, 1897, no. 176. Tofte, 
July IO, 1897, no. 629. 
Not previously reported from Minnesota and new to the in-
terior of North America. 
67. Nephroma tomentosum (HoFFM.) KoERB. 
On rocks and trees, frequent. Grand Portage island, June 
19, 1897, no. 26. Misquah hills, July 5, 1897, no. 54r. Tofte, 
July IO, 1897, no. 634. Snowbank lake area, July 19, 1897, 
no. 803. 
ot previously reported from Minnesota and new to the in-
terior of orth America. 
68. Nephroma helveticum Acu. 
On rocks and occasionally on trees and earth, frequent. 
Grand Portage island, June 23, 1897, no. 133· Gunflint June, 
29, 1897, no. 235, and June 30, 1897, no. 250. Mi quah hills, 
July 5, 1897, no. 540. Beaver Bay, July 14, 1897, no. 740. 
Tofte (Carlton peak), July IO, 1897, no. 605. nowbank 
lake area, July 24, 1897, no. 921, and July 26, 1897, no. 96r. 
Ely, July, 28, 1897, no. 1005. 
69. Nephroma lrevigatum Acn. 
On trees, rare. Misquah hills, July 5, 1897, no. 426. Two 
Harbors, July 17, 1897, no. 799· 
Not previously reported from Minnesota. 
70. Nephroma lrevigatum Acn. var. parile YL. 
On rocks, locally common. Grand Portage, June 23, l 97, 
no. n3. 
ot previously reported from finnesota. 
71. Peltigera venosa (L.) II OFFM. 
On earth and mossy rocks, rare, spores reaching 6o mic. in 
length and occasionally five-celled. Grand Portage June 23, 
1897, no. 150. Portage at south end of outh Fowl lake, 
June 26, 1897, no. 207. 
7 2. Peltigera aphthosa (L.) HoFFJII. 
On earth or rocks, common or frequent. Grand Portage 
Island, June 24, 1897, no. 177· Gunflint, June 30 I 97, no. 
248. Misquah hills, July 5, 1897, no. 526. Pali ade July 
15, 1897,no. 770. Snowbanklakearea,July19, l 97, no. 29. 
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73. Peltigera horizontalis (L.) HoFFM. 
On earth, frequent or common. Grand Portage island, June 
19, 1897, no. 30 and June 23, 1897, no. 121. Gunflint, June 
30, 1897, no. 247, and July l, 1897, nos. 338 and 360. Mis-
quah hills, July 3, 1897, no. 44i. Tofte, July 12, 1897, nos. 
630 and 63i. Beaver Bay, July 14, 1897, no. 723. Palisades, 
July 15,1897,no. 76i. Snowbank lake area,July24, 1897, nos. 
917 and 918. Part of the plants placed here agree somewhat with 
those reported elsewhere for Iowa and Minnesota as P. pulveru-
lenta (Tayl.) Nyl., but though the sterile forms previously seen 
differ considerably from the fertile ones herein reported per-
haps all must eventually be placed here. The sterile forms , 
occasionally light colored below, are crisped and broken prob-
ably from unfavorable conditions which prevented their fruiting · 
Not previously reported from Minnesota. 
74. Peltigera polydactyla (NECK.) HoFFM. 
On earth, common. Spores reaching 110 mic. Grand Port-
age island, June 23, 1897, nos. 140 and 144· Gunflint, July l, 
1897, no. 336. Misquah hills," July 5, 1897, no. 536. Beaver 
Bay, July 14, 1897, no 726. Snowbank lake area, July 24• 
1897, no. 929 , and July 27, 1897, no. 97 l. 
75· Peltigera canina (L.) HoFFM. var. spuria Acu . 
On earth, frequent or common. Grand Portage island, 
June 19, 1897, no. 29 . Grand Portage (Mt. Josephine), June 
21 • 1897, no. 54· Gunflint, July l, 1897, no. 323. Beaver 
Bay, July 13, 1897, no. 663. Palisades, July 13, 1897, no. 
76o. Snowbank lake area, July 24, 1897, no. 943. 
76. Peltigera canina (L.) HoFFM. var sorediata ScHAER. 
On earth, frequent. Grand Portage (Mt. J osephine), J u~e 
23, 1897 no. u8a. Gunflint, July l, 1897, no. 343· Mis-
quah hills, July 5, 1897, no. 535. Tofte (Carlton peak), July 
10, 1897, no. 589. Beaver Bay, July 13, 1897, no. 693 · 
nowbank lake area, July 24, 1897, no. 902 . Ely, July 28, 
1897, no. 976. 
7 7. Solorina sacca ta (L.) Actt. 
On earth, rare. Grand Portage island, June 24, 1897' 110 • 
~79· . Not previously reported from Minnesota and new to the 
interior of orth Am~rica. 
78. Pannaria languinosa (AcH.) KoERB. 
On rocks, common. Grand Portage island, June 17, 1897' 
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no. r. South Fowl lake, June 26, 1897, no. 195· Gunflint, 
June 30, 1897, no. 272 . Misquah hills, July 3, 1897, no. 435, 
and July 5, 1897, no. 457. Tofte (Carlton peak), July IO, 
1897, no. 561a. Beaver Bay, July 13, 1897, no. 691. Snow-
bank lake area, July 19, 1897, no. 824. Nos. 195 and 457 
showing the bright sulphur-colored plant common in Europe 
and only noted in North America by the present writer in the 
second paper of this series . 
79· Pannaria microphylla (Sw.) DELIS. 
On rocks, frequent on Grand Portage island, Ju ne 19, 1897, 
no. 22 . Gunflint, July l, 1897, no. 330. Beaver Bay, July 
13, 1897, no. 684. Ely, July 28, 1897, no. 987. 
80. Pannaria lepidiota TH. FR. 
On rocks and wood, infrequent. Grand Portage, June 24, 
1897, no. 175· Gunflint, July 2, 1897, no. 372 . Ii quah 
hills, July 5, 1897, nos. 463 and 4.79. Tofte (Carlton peak), 
July IO, 1897, no. 582. Snowbank lake area, July 24, 1897, 
no. 908. 
Not previously reported from Minnesota. 
81. Pannaria flabellosa TucK. 
On rocks, rare. Grand Portage island, June 23, 1897, no. 
128. Sterile, but having the narrow linear lobed thallus and 
blue-black hypothallus. The thallus doP.s not show the ex-
panded and striated lobes at circumference. 
ot previously reported from Minnesota and new we t of New 
England. 
82 . Pannaria nigra (Huns.) NvL. 
On rocks, rare. Gunflint, July l, 1897, no. 3+7 · 
83. Ephebe pubescens FR. 
On rocks, rare, sterile. Palisades, July 13, 1897, no. 745· 
Snowbank lake area, July 24, 1897, no. 901. . 
Not previously reported from Minne ota and new to the m-
terior of orth America. 
84. Ephebe solida BoR . ( ?) 
On rocks, rare and sterile. Misquah hills, July 5, 1897, no. 
488. Beaver Bay, July 13, 1897, no. 6 3. Snowbank lake 
area, July 20, 1897, no. 849. 
A short form growing in small dense tufts. 
-------- -
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8 5. Collema pycnocarpum N YL. 
On trees, rare. Snowbank lake area, July 27, 1897, nos. 
968 and.1)74. 
86. Collema flaccidum AcH. ( ?) 
On high rocks, rare. Misquah hills, July 5, 1897, no. 495· 
Sterile, but with the thallus corresponding with tree forms 
farther south, except that the plant is larger. 
87. Collema nigrescens (HuDs.) ACH . 
On trees, especially Populus, common or frequent. Grand 
Portage, June 19, i897, no. 36, and June 23, 1897, no. IOI. 
Roe lake, June 28, 1897, no. 221. Gunflint, July 30, 1897, 
no. 266. Misquah hills, July 5, 1897, no. 483. Beaver Bay, 
July 15, 1897, no. 783. Snowbank lake area, July 19, 1897 •no. 
822, and July 21, 1879, no. 874. Ely, July 28, 1897, no. 1014. 
· Collemafurvum (Actt .) NvL? 
On wet rocks, frequent. Grand Portage island, June 23• 
1 97, no. 156. Tofte, July 12, 1897, no. 646. Not typical. 
ot previously reported from Minnesota. 
9· Leptogium lacerum (Sw.) FR. 
On rocks, rare and s"terile. Snowbank lake area, July 211 
1 97, no . 867 . 
9° · Leptogium lacerum (Sw .) FR. var. pulvinatum MouG. and 
E TL. 
On rocks, rare. Snowbank lake area, July 29, 1897, no. 965. 
ot previously reported from Minnesota. 
91 · Leptogium tremelloides (L. ) FR. 
On rocks and rarely on trees . Widely distributed, but usually 
r~re locally. Portage between S outh Fowl lake and Pigeon 
nver, June 26, 1897, no. 208 . Gunflint, July 1, 1897, nos. 
149 and 358 . Misquah hills, July 3, 1897, no . 424 . Beaver 
ay, July 15, 1897, no. 78r. Snowbank lake area, July 20 ' 
1 97, no . 843, July 26, 1897, no. 962, and J uly 27, 1897, no· 
974a. Ely, July 28, 1897, nos . 977 and 1008. 
92· Leptogium myochroum (EHRH., ScHAER.) Tuc1c 
On trees and rocks, frequent. Grand Portage island, June 
1~ I897' no. 24. Gunflint, July l, 1897, no. 341 · Tofte 
J(utrlton peak), July IO, r897, no. 598. Snowbank lake area 
Y r9, 1897, no. 820 . 
Not · 1 previous Y reported from Minnesota. 
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93. Leptogium myochroum (EnRH., ScnAER.) TucK. var. 
tomentosum ScIIAER. 
On trees, rare. Tofte (Carlton peak), July ro, 1897, no. 559· 
Not previously reported from Minnesota. 
94· Placodium elegans (LrNK.) DC. 
On rocks, common. Grand Portage, June 2 I, 1897, no. 69. 
Grand Portage island, June 23, 1897, nos. 93 and 98. Gun-
flint, June 30, 1897, no. 294, and July l, r897, no. 328. fis-
quah hills, July 5, r897, no. 444. Palisade , July 15, 1897, 
no. 747· Snowbank lake area, July 22, 1897, no. 87, no. 
444, looking toward the _ next in having orange-red apothecia. 
95. Placodium murorum (HoFFM.) DC. 
On rocks, rare. Misquah hills, July 5, r897, no. 450. 
Not previously reported from Minne ota. 
96. Placodium murorum (HoFFllL) DC. var. miniatum TucK. 
On rocks, rare. Sterile. Grand Portage, June 23, 1897, no. 88. 
Not previously reported from 1innesota. 
97· Placodium cinnabarinum (ACII.) Axz. 
On rocks, common at the one locality. Gunflint, July 2, 
no. 378. 
98 . Placodium citrinum (HoFF:u.) LEIGHT. 
On rocks, infrequent. No. 68 well fruited but with thallus 
nearly obsolete in some specimens . Grand Portage i land, 
June 21, r897, no. 68. Grand Portage, June 23, 1897, no. 117. 
Misquah hills, July 5, 1897, no. 46r. 
99· Placodium aurantiacum (LrGJITF.) ,\EG. and HEPP. 
On rocks, rare at fir t locality, frequent at econd. Grand 
Portage i land, June 23, 1897, no. 127. Gunflint, June 30, 
1897 . nos. 296 and 298, and July 2, 1897, no. 3 9. Bea\'er 
Bay, July 13, 1897, no. 66r. I o. 296 with a white thallu and 
otherwise not typical, but I can place it nowhere el e. 
100. Placodium cerinum (I-!Enw.) AEG. and HEPP. 
On trees, frequent. Grand Portage, June 23, l 97, no. 8+ 
Gunflint, June 30, 1897, no. 253, and July 2, l 97, no. 392. 
Beaver Bay, July 13, 1897, no. 669. 
IOI. Placodium cerinum ( HEnw.) AEG. and HEPP. var. pyra-
cea YL. 
On old wood, common locally. Beaver Bay, July 13 l 97, 
no. 682. 
I 
256 MINNE OTA BOTANICAL STUDIES. 
102. Placodium vitellinum (EnRn.) NAEG. and HEPP. 
On old wood, frequent. Beaver Bay, July I3, I897, no. 66< 
pore' imp le or two-celled and reaching 30 in each ascus. 
Io3. Placodium vitellinum (E1mu.) I AEG. and HEPP. va 
aurellum cu. 
On rock , common at Gunflint, rare elsewhere. Grand Por 
age i land, June 24, I897, no. I63. Gunflint, June 30, I89 
no. 279, and July 1, 1897, no. 329. Tofte (Carleton pea1 
July IO, I 97, no. 618. nowbank lake area, July 24, I89 
no. 903. pores reaching 20 in asci. 
104. Lecanora rubina (VrLL.) Acn. 
On rocks, common or frequent. Grand Portage ( ft. Jo~ 
phine) June 19, I 97, no. 47. Grand Portage island, June 2 
I 97, no. 73. Gunflint, June 30, I897, no. 265. 1i qu 
hill July 5, 1 97, no. 4 6. Beaver Bay, July 13, 1897, r 
70~. nowbank lake area, July 26, 1897, no. 954· 
IO~. Lecanora rubina (VrLL.) AcH. var. heteromorpha AcH. 
On rock·, frequent locally. Grand Portage (Mt. Josephin• 
June 19 I 97, no. 47a. Gunflint, July I, 1897, no. 326. p, 
ade July 15, 1897, no. 748. 
ot previou ly reported from Minnesota. 
106. Lecanora muralis (ScuREB.) ScrrAER. var. saxic 
CH.\ER. 
On rock common or frequent. Grand Portage island, Ji 
21, I 97, no. 75. Roe lake, June 29, 1897, no. 224. 
quah hill , July 5, I 97, no. 513. Tofte, July 12, 1897, no. 6 
107. Lecanora muralis (ScHREB.) Sc11AER. var. diffracta FR 
On rock, rare. Grand Portage (Mt. Josephine), June 
I 97, no. 46. 
ot pre\•iou ly reported from Minnesota. 
10 . Lecanora pallida ( CIIREB.) ScIIAER. 
On trees infrequent. Gunflint, July I, 1897, no. 337· 
Tot previously reported from Minnesota. 
109. Lecanora frustulosa (DrcKs.) MA s . 
On rocks, freriuent. Grand Portage, June 21, 1897, no. 
and June 23, 1897, no. 153. Gunflint, July 2, I897, no.: 
Beaver Bay, July, 13, 1897' no. 706. 
1 ot previou ly reported from Minnesota and new to thi 
terior of ~ orth America. 
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l 10. Lecanora sordida (PERS.) TH. FR. 
Rock::;, common at the la t two location which were high 
bluffs. Grand Portage, June 24, l 97, no. l 5. outh Fowl 
lake, June 26, 1897, no . 19 . I i quah hills, July 5, l 97, 
nos. 465 and 505. 
• ot pre\·iously reported from Minne ota and new to the in-
terior of. Torth America . 
l r r. Lecanora subfusca (L.) A H . 
On trees and rocks, common on the former. rand Portage 
June 23, l 97, no. 13!. 'outh end of outh Fowl lake, June 
26, l 97, no. 202 . f i.quah hill, July 5, l 97, no. 500. 
Gunflint, June 30, l 97, no. 274, and July l, l 97, no. 30-. 
Tofte (Carl ton peak), July 10, I 97, no. 5 and 59-. Beaver 
Bay, July 15, I 97, no. 7 o. nowbank lake area, July 19 
1897, no. 25, and July 21, l 97, no. -5 . 
1 r 2. Lecanora subfusca (L.) cu. var. hypnorum n \ER. 
Among mos on a cedar tree, rare. ~I i quah hill , July - , 
I 97, no. 494a. .i. ot previou ·Iy reported from ~Iinnesota . 
1 q. Lecanora s ubfusca (L.) cH. rnr. coilocarpa .\ h. 
On tree and rock , frequent. Grand Portage i ·land, June 
21, I ?7• no. 67. Gunflint, June 30 I 97 no. 301 and July 
I, l 97, no. 339. .Misquah hill·, July - l 97 no. 4 r. 
Bea\·er Bay, July 13, 1 97 no. 69 . 
114. Lecanora varia (E1mn.) TYL. 
On rocks, rare or infrequent and ome pecimen perhap 
approaching var. polytropa • 'yl. Grand Portarre June 19, 
I 97, no. 4r. Gunflint, July 1, I 97 no. 307 and July 2 
I 97 no. 3 o. 
u5. Lecanora varia (E1m11.). YL. var. srepincola FR. 
On wood, common at fir·t locality. Beaver Bay July 14, 
l 97, no. 742 . nowbank lake area, July 22, I 97, no. 9 . 
.i. ot previou ly reported from ~finne ·ota. 
u6. Lecanora varia (EnRH.). YL . var. sy mmicta A H. 
On old wood, rare. rand Portage i·land, June 1 I 97, 
no. 12. Gunflint, July 2 1 97 no. 400. Tofte ( arlton peak), 
J uly 10, I 97, no. - o. 
n7. Lecanora hageni cH. 
O:i rock·, rare . Gunflint J uly I, l 97 no. r7· 
II • Lecanora hageni 11. var. sambuci (PER .) Tc;cK. 
tr ~~-----------------............. .. 
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On trees common locally. Grand Portage island, June 19, 
1897, no. 25. Misquah hills, July 5, 1897, no. 5or. Tofte 
(Carlton peak), July 10, 1897, no. 5 7 5 · 
A puzzling plant with exciple commonly entire or excluded 
and looking quite as much like forms of L. subfusca (L.) Ach. 
or L. varz'a. (Ehrh.) Nyl. Spores reaching sixteen in asci .. 
Not previously reported from Minnesota and new to the m-
terior of North America. 
II9. Lecanora elatina AcH. 
On trees, rare. Tofte, July IO, 1897, no. 638 . . 
Not previously reported from Minnesota and new to the in-
terior of North America. 
120. Lecanora pallescens (L.) ScHAER. . 
On trees, infrequent or rare, but widely distributed. Mis-
quah hills, July 3, 1897, no. 412, and July 5, 1897, no. 494· 
Tofte (Carlton peak), July IO, 1897, no. 592. Beaver Bay, 
July 13, 1897, no. 674. Two Harbors, July 17, 1897, no. 798. 
Snowbank lake area, July 21, 1897, no. 864, and July 27• 
1897, no. 973. · 
Not previously reported from Minnesota. 
12i. Lecanora tartarea (L.) AcH. 
On rocks, rare. Ely, July 28, 1897, no. 988. 
Not 'previously reported from Minnesota. 
122. Lecanora cinerea (L.) SoMMERF. 
On rocks, common or abundant. The thallus varying in 
color from ash-color to a dull black. Grand Portage (Mt. 
Josephine), June 19, 1897, no. 39. Grand Portage island, 
June 21, 1897, no. 74. Gunflint, June 30, 1897, nos. 285, 293a, 
295 and 300. Misquah hills, July 5, 1897, nos. 458, 468 and 
493a. Tofte (Carlton peak), July IO, 18g7, nos. 615 and 622· 
Palisades, July 15, 1897, no. 752. Beaver Bay, July 15, 1897• 
no. 778. Snowbank lake area, July 20, 1897, no. 833. Ely, 
July 28, 1897, no. 990 . 
123. Lecanora cinerea (L.) SoMMERF. var. lrevata FR. 
On rocks, rare. Grand Portage, June 23, 1897, no. 94· 
Gunflint, June 30, 1897, no. 286. Misquah hills, Jul Y 5' 1897' 
no. 471 · Snowbank lake area, July 20, 1897, no. 836. 
124· Lecanora cinerea (L.) SoMMERF. var. gibbosa NYL· 
On rocks, rather rare. Grand Portage island, June 23, 1897• 
no. 79· Gunflint, July 1, 1897, no. 309a. Misquah hills, July 
5, 1897, no. 472. 
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12 5. Lecanora calcarea (L.) So:-.rl\IERF. ( ?) 
On rocks, rare. Thallus almost obsolete and spores only 
I0-14 . 
- m1c. Beaver Bay, July 13, 1897, no. 707. 
5-7 
Not previously reported from Minnesota. 
126. Lecanora calcarea (L .) So;-,mERF. var. contorta FR. 
On rocks, rare. Grand Portage island, June 23, 1 97, no. 
1 55· 
Not previously reported from Minnesota. 
127. Lecanora fuscata (Sc11RAD.) TH. FR. 
On rocks, frequent. Grand Portage (Mt. Josephine), June 
19, 1897, no. 44a. Grand Portage, June 21, 1 97, no. 71. 
Gunflint, July 1, 1897, no. 331. 
128. Lecanora fusc ata (ScuRAn.) T11. FR. var. rufescens TH. 
FR. 
On rocks, frequent at second locality. Mi quah hill , July 
5, 1897, no. 446. Beaver Bay, July q, 1897, no. 71 , and July 
15, 1897, no. 777· 
ot previously reported from Minnesota. 
129. Rinodina oreina (AcH.) MAss. 
On rocks, rare, preferring high perpendicular rock or larger 
ma es of talus. o. 7 50 is an unusually coar e form, hut must 
be referred here. South end of outh Fowl lake, June 26 
1897, no. 203. Misquah hills, July 5, 1897, no. ~18. Pali-
ades, July 15, 1897, no . 750 and 753. nowbank lake area 
July 20, 1897, no. 854. 
130. Rinodina ascociscana TucK. 
On trees, rare. Gunflint, July 1, 1 97, no. 3-1-0. Tofte 
(Carlton peak), July IO, 1897, no. 59-l-· 
Not previously reported from Minnesota. 
131. Rinodina sophodes (Acu .) NYL. 
Abundant on drift pebbles at Beaver Bay, infrequent on wood 
elsewhere. Grand Portage, June 23, 1897, no. 9~. Tofte 
July 12, 1897 , no. 651. Beaver Bay July 13, 1 97, no. 702. 
Snowbank lake area, July :w, 1897 no. 853. 
132. Rinodina sophodes (AcH.) NYL. var. confragosa NvL. 
On wood, rare. pores 25 to 3-l- mic. in length. Snowbank 
lake area, July 21, 1897, no. 875. 
1 ot previously reported from Minnesota. 
----·-- - -----=----------
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133· Pertusaria velata (TuRN.) NYL. 
On trees, infrequent. Portage, between Rose and Rove 
lakes, June 27, 1897 , no. 210a. Tofte (Carlton peak) , July 
IO, 1897, no. 577. Ely, July 28, 1897, no. 1017. 
134· Pertusaria multipuncta (TURN.) NYL. 
On trees, frequent at second locality. Tofte (Carlton peak), 
July IO, 1897 , no. 6II . Snow bank lake area, July 28, 1897' 
no . 900. 
135· Pertusaria multipunctata (TuRN.) NYL. var. lrevigata 
TURN. and BORR. 
On trees, probably frequent. Grand Portage, June 23, i897, 
no. 158. Rose lake, June 28, 1897, no. 217a. Gunflint, July 
2, 1897, no. 389a. Misquah hills, July 5, 1897, no. 478. 
ot previously reported from Minnesota and new to North 
America. 
136. Pertusaria communis DC. 
On trees, nearly always cedars, common or frequent. Port-
age, between Rose and R ove lakes, June 27, 1897, no. 210· 
Rose lake, June 28 , 1897, no. 217. Gunflint, July r, 1897, 
no . 336, Misquah hills, July 7, 1897, nos. 453 and 499· 
Beaver Bay, July 13, 1897 , no. 664, and July 15, 1897, no. 
782. Snowbank lake area, July 21, 1897, nos. 870 and 888. 
137. Pertusaria sp. . 
On trees. Spores nearly like the above in the few apothe~ia 
not transformed into soredia . Thallus lighter colored ~t cir-
cumference with frequ ent two or three dark lines near circum-
ference. Misquah hills, July 3, 1897 , no. 410 . Beaver I3ay, 
July 15, 1897, no. 688. Snowbank lake a rea, July 19, 1897, 
no. 826. 
138. Pertusaria leioplaca (Actt.) ScttAER. 
On trees , widely distributed but eldom common in any local-
. G n 1ty . rand Portage, June 23, 1897, no. 9 r. Portage betwee 
orth Fowl lake and Moose lake, June 26, 1897, no. 192' 
R ose lake, June 28, 1897, no. 218 . Gunflint, June 30 , 1897, 
no. 275, and July 2, 1897, no. 399 . M isquah hill s , July 5, 
l897, no . 491a. Beaver Bay, July 15, 1897, no. _784· El~~ 
Ju_ly 28, 1897 , no. 1010. Varying greatly accord111g t~ su·n 
sti atum. On young trees with smooth bark the thallus JS thi 
and s~ooth and the ostioles frequently indistinct. On older 
trees with rough bark the thallus is thicker and broken, and 
iiiiiiiii .... ____ iliiiiii ____________ _ 
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the apothecia are falsely lecanoroid . The last feature is due 
no doubt to great age of these plants which began growth when 
the trees were young . The extremes appear macroscopically 
like distinct species. 
Not previously reported from Minnesota. 
139· Pertusaria pustulata (AcH .) NvL. 
On trees, infrequent. Rose lake, June 28, 1897, no. 228 . 
Gunflint, July l, 1897, no. 310 . Misquah hills, July 3, 1897, 
no. 418 . 
140. Pertusaria glomerata (Acn.) ScHAER. 
On rocks, very rare. Misquah hills, July 5, 1897, no. 490 . 
Not previou ly reported from Minnesota and new to the in-
terior of North America. 
l4I. Gyalecta fagicola (HEPP .) TucK. 
On trees, rare. Snowbank lake area, July 22, 1897, no. 
880. 
Not previously reported from Minnesota and new to west of 
of New England. 
142. Urceolaria scruposa (L.) YL . 
On rocks , rare or infrequent, but widely distributed and no. 
126 with thallus approaching var. gypsacea y!. Grand Port-
age island, June 25, 1897, no. 126. Gunflint, June 30, 1897, 
no . 302 . Misquah hills, July 5, 1897, no . 473. Bea\'er Bay, 
July 13, 1897, no. 70I. Snowbank lake area, July 23, 1897, 
no. 899. Ely, July 28, 1897, no. 978 . 
143. Stereocaulon coralloides FR. 
On rocks, frequent. Tofte (Carlton peak), July IO, 1897. no. 
549. 
ot previously reported from Minnesota and new to the in-
terior of North America. 
l 44. Stereocaulon paschale (L.) FR. 
On earth among rocks, common . Grand Portage (Mt. 
Josephine), Jun e 19, 1897, no. 49 . Grand Portage island, 
June 21, 1897, no. 50. Gunflint, June 30, 1897, no. 233 . 
Misquah hill , July 5, 1897, no. 482 . Beaver Bay, July 13, 
1897, no. 689. Palisades, July 15 1 1897, no. 758. Snowbank 
lake area, July 24, 1897, no. 927. No. 49 seem to approach 
the above. Also no. 50 has the stout podetia of S. tomentosum 
(Fr.) Th. Fr. and is somewhat tomentose. Yet it appears 
nearer herb. specimens of the above. 
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145· Cladonia symphycarpa FR. var. epiphylla (Acrr.) NYL. 
In crevices in rocks, rare. Habitat unusual but th all us too large 
for C. ccespiti"cz"a (Pers.) Fl. Gunflint, July l, 1897, no. 363. 
Not previously reported from Minnesota. 
146. Cladonia mitrula TucK. 
On earth, rare. Beaver Bay, July 15, 1897, no. 694 . 
147· Cladonia cariosa (AcH.) SPRENG. 
On earth, probably frequent. Grand Portage island, June 
23, 1897, nos. 120 and 146. Gunflint, July l, 1897, no. 324. 
Misquah hills, July 5, 1897, nos. 509 and 533. Tofte (Carl-
ton peak), July IO, 1897, no. 606. Beaver Bay, July 14, 1897, 
nos. 737 and 739. 
The forms listed here seem to me to be partly intermediate 
between this and the last having the habit of this, but some are 
rather small with the squamules usually small. C. mitruta Tuck. 
is the common form in southern Minnesota, but the better de-
velopment of this region runs into the present species. Of the 
specimens here listed no. 146 is the best representative of the 
species and no. 120 the poorest. Some of the smaller _ap-
proaches C. syrnp!tycarpa Fr., which is itself a doubtful species. 
148. Cladonia decorticata FLOERK. 
On earth, rare. Beaver Bay, July 14, 1897, no. 738. Not 
previously reported from Minnesota and new to west of New 
England. 
149· Cladonia pyxidata (L.) FR. 
On earth, common. Grand Portage island, June 19, 1897• 
no. 32. Gunflint, July l, 1897, nos. 333 and 352. Misquah 
hill • July 5, 1897, no. 534. Tofte (Carlton peak), July 10• 
1897, nos. 567 and 568. Beaver Bay, July 14, 1897, no. 735· 
nowbank lake area, July 21 , 1397 , no. 868, and July 27• 
r897, no. 972. 
150. Cladonia fimbriata (L.) FR. 
On earth~ rare. Gunflint, June 30, 1897, no. 259. 
r ot prev10usly reported from Minnesota. 
151. Cladonia fimbriata (L.) FR. var. tubreformis FR. 
On dead wood and earth, common. Grand Portage island, 
Ju~e 23, 1897, no. 129. Gunflint, June 30, 1897, no. 268 · 
M1squah hills, July 3, 1897, no. 439 . Tofte (Carlton peak), 
July IO, 1897, no. 561. Snowbllnk lake area, July 24, 1897• 
no. 930. 
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152. Cladonia fimbriata (L.) Fr. var. radiata Fr. 
On earth and old wood, frequent. Grand Portage island, 
June 19, 1897, no. 33 and June 24, 1897, no. 162. Gunflint, 
June 30, 1897, no. 234. Snowbank lake area, July 20, 1897, 
no. 840 . 
Not previously reported from Minnesota. 
153. Cladonia gracilis (L.) NvL. 
On earth, common or abundant and extremely variable. 
Grand Portage island, June 19, 1897, no. 35. Gunflint, July 
l, 1897, nos. 325, 3+4 and 345. Misquah hills, July 5, 1897, 
nos. 508 and 522. Tofte (Carlton peak), July 10, 1897, nos. 
550, 564 and 604. Beaver Bay, July 14, 1897, no. 734· Snow-
bank lake area, July 21, 1897, no 876 and July 24, 1897, nos. 
92 2 and 923. 
154. Cladonia gracilis (L.) NvL. var. verticillata FR. 
On earth, rare, Grand Portage i land, June 19, 1897, nos. 
35b and 35d. Tofte (Carlton peak), July 10, 1897, no. 625. 
155. Cladonia gracilis (L.) I YL. var. symphycarpia TucK. 
On earth, infrequent, possibly as near C. degenerans Floerk. 
Grand Portage island, June 19, I 97, no. 35a. 
ot previously reported from Minnesota. 
156. Cladonia gracilis (L.) NvL. var. cervicornis FLoERK. 
On earth, rare. Gunflint, June 30, 1897, no. 23 r. 
Not previously reported from Minnesota. 
157. Cladonia gracilis (L.) TYL . var. hybrida ScnAER. 
On earth, common. Grand Portage island, June 19, 1897, 
no. 35c. Gunflint, July l, 1897, no. 346. Mi quah hills, July 
3, 1897, no. 433. Snowbank lake area, July 19, I 97, no. 
82 I, and July 24, 1897, no. 905. 
I 58. Cladonia turgida (EuRII.) HoFF)f. 
On earth, common at Gunflint. Gunflint, June 30, 1897, nos. 
241 and 252. Snowbank lake area, July 24, 1897, no. 928. 
Not previously reported from Minnesota. 
159. Cladonia turgida (EIIRII .) HoFFM. var. conspicua ( CHAER. ) 
NYL. 
On earth, frequent. Rose lake, June 28, 1897, no. 237. 
Misquah hills, July 3, 1897, no. 425, and July 5, 1897, no. 
525. Tofte, (Carlton peak), July IO, 1897, nos. 603 and 637. 
Not previously reported from Minnesota. 
~--- -- -~ - -~--
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160. Cladonia squamosa HoFFM. 
. 1 d On earth, common or abundant. Grand Portage ts an • 
June 24, 1897, no. 165. Gunflint, June 30, 1897, no. 23~, and 
July 1, 1897, no. 350, and July 2, 1897, no. 384. Misqua~ 
hills, July 5, 1897, no. 529. Tofte, July 12, 1897, nos. 62. 
and 632. Beaver Bay, July 14, 1897, no. 719. Above Pali-
sades, July 15, 1897, no. 772. Snowbank lake area, July 24• 
1897, nos. 913, 919 and 924. Ely, July 28, 1897, no. 995· 
161. Cladonia squamosa HoFFM. var. phyllocoma RABENH. 
On earth, frequent. Grand Portage island, June 23, i897, 
no. 141. Misquah hills, July 5, 1897, no. 459. Snowbank 
lake area, July 24, 1897, nos. 939 and 942. 
Not previously reported from Minnesota and new to North 
America. 
162. Cladonia cornuta (L.) FR. 
On earth, rare. Grand Portage island, June 24, 1897 • no. 
159· Misquah hills, July 5, 1897, no. 5u. 
Not previously reported from Minnesota. 
163. Cladonia delicata (EHRH.) FL. 
On old wood, rare. Beaver Bay, July 13, 1897, no. 692· 
164. Cladonia crespiticia (PERs.) FL. 
On old wood, rare. Tofte (Carlton peak), July 10, 1897• 
no. 586. 
165. Cladonia furcata (Huns.) FR. 
On earth, frequent. Gunflint, June 30, 1897' nos. 2~6 and 
237. Misquah hills, July 5, 1897 , no. 524. Above Palisades, 
July 15• l897, no, 767. Snowbank lake area, July 24, 1897• 
no. 914. 
166. Cladonia furcata (Huns.) FR. var. crispata FL. 
On earth, common locally. Grand Portage, June 24, 189{' 
no. 168. Gunflint, June 30, 1397 , no. 249. Palisades, Ju Y 
15• l897, no. 757· 
1 67. Cladonia rangiferina (L.) HoFFM. . d 
On earth, abundant or common. Grand Portage islan , 
June 17, 1897, no. 2, and June 23, 1897, 135. Grand Porta~e 
(Mt. Josephtne), June 19, 1897, no. 48. Gunflint, June 3 e' 
1897, no. 244· Misquah hills, July 5, 1397 , no. 521. Toft ' 
(Carlton peak), July IO, 1897, no. 548. Beaver Bay, July It 
1897, no. 732. Palisades, July 15, 1897, no. 759· Snowban 
lake area, July 24, 1897, no. 926. 
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168. Cladonia rangiferina (L.) HoFFM. var. sylvatica L. 
On earth, frequent. Misquah hills, July 5, 1897, no. 53I. 
Tofte (Carlton peak), July IO, 1897, no. 553. Snowbank lake 
area, July 24, 1897, nos. 915 and 936. 
169. Cladonia rangiferina (L.) HoFF:u. var. alpestris L. 
On earth, common locally. Grand Portage, June 24, 1897, 
no. 171. Gunflint, July l, 1897, no. 35!. Above Palisades, 
July 15, 1897, no. 773· 
170. Cladonia amaurocrrea (FL.) Sc11AER. 
On earth and rocks, common or frequent. Grand Portage 
(Mt. Josephine), June 21, 1897, no. 52. Grand Portage i land, 
June 24, 1897, no. 16+ Gunflint, June 30, 1897, no. 243. 
Misquah hills, July, 5, 1897, nos. 530 and 532. Tofte (Carl-
ton peak), July, IO, 1897, no. 552. Palisades, July 15, 1897, 
no. 769. Snowbank lake area, July 24, 1897, nos. 935 and 
94!. 
Not previously reported from Minnesota. 
l7I. Cladonia uncialis (L.) FR. 
On earth, frequent or common. Grand Portage ( rt. Jo e-
phine), June 21, 1897,·no. 55. Grand Portage , June 2+, 1897, 
no. 167. Gunflint, June 30, l 97, no. 239. ~Ii quah hills, July 
5, 1897, no. 475. Iisquah hill , July 5, l 97, no. 52 . Tofte 
(Carlton peak), July IO, 1897, no. 5-r. Beaver Bay, July 14, 
1897, no. 727. Palisades, July 15, l 97, no. 76+. nowbank 
lake area, July 2+, l 97, no. 933. 
172. Cladonia cornucopioides (L.) FR. 
On earth, rare but widely di tributed. Grand Portage, June 
24, 1897, no. 166. Gunflint, July 30, l 97, no. 23 . 1i quah 
hills, July 5, 1897, no. 497 and 527. Tofte ( arlton peak), 
July 10, 1897, no. 563. Above Pali ·ades, July 15, l 97, no. 
754. 
173. Cladonia deformis (L.) HoFFM. 
On earth, rare. Grand Portage i land, June 23, l 97, no. 
15r. 
Not previously reported from Minne ota and new to the in-
terior of North America. 
174. Cladonia digitata (L.) HoFFM. 
On an old stump, rare. Tofte, July 12, 1897, no. 655. 
Not previously reported from Minnesota and new to the in-
terior of North America. 
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175· Cladonia macilenta (EHRH.) HoFFM . 
On old wood and earth, rare . Misquah hills, July 5, 1897' 
no. 5rn. Above P alisades, July 15, 1897, no. 776. 
176. Cladonia cristatella T ucK. 
On earth and old wood, abundant. Grand Portage island, 
June 18, 1897, no. 3r. Gunflint, July l, 1897, nos. 322 and 332 · 
Misquah hills, July 3, 1897, no. 417. Tofte (Carlton peak), 
J uly rn, 1897, no. 6rn. Beaver Bay, July 14, J897, no. 736. 
Snowbank lake area, July 19, 1897, no. 827. 
177. Breomyces byssoides ( L.) ScHAER. 
On rocks, rare. Grand Portage island, June 21, 1897, no. 1~9· 
Not previously reported from Minnesota, and new to the in-
terior of North America. 
178. Breomyces reruginosus (ScoP.) DC. 
On rotton wood, common. Grand Portage island, June .18• 
1897, no. 16. Gunflint, July I , 1897, no. 309. Misquah hills, 
July 3, 1897, no. 404. T ofte, July 12, 1897, no. 639. Beaver 
Bay, July 14, 1897, no. 72r. Snowbank lake area, July r9, 
1897, no. 823 . 
Not previously reported from Minnesota, and new to the in-
terior of North America. 
179· Biatora rufonigra TucK. 
On rocks, frequent. Grand Portage (Mt. Josephine), June 
19• l897' no. 37. Grand Portage island June 2 I, 1897' no. 
64. South Fowl lake, June 26, 1897, no. '193. Misquah hills, 
July 5, l897, no. 456. Snowbank lake area, July 2 1, 1897• 
no. 859. 
180. Biatora coarctata (Sl\r., NvL.) TucK. 
On rocks.' rare. Beaver Bay, July 13, 1897, no. 709. 
Not previously reported from Minnesota. 
r8r. Biatora viridescens (ScHRAD.) FR. 
On old wood, common locally. Misquah hills, July 3, 1897• 
no. 414. 
NSn0owban~ lake area, July 20, 1897 , no. 846. 
. t previously reported from Minnesota, and new to the in-
terior of Nortli America. 
l82 · Biatora vernalis ( L.) FR. 
On old wood, mosses and trees, frequent. Grand Portage 
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island, June 21, 1897, no. 6I, and June 23, 1897, no. 149· 
Gunflint, June 30, 1897, no. 262. 
Not previously reported from Minnesota. 
183. Biatora sanguineoatra (FR.) TucK. 
On earth common. Grand Portage island, June 19, 1897, 
no. 21 and 28. Grand Portage, June 24, 1897, no. l8I. Gun-
flint, June 30, 1897, no. 269, and July l, 1897, no. 359. Mis-
quah hills, July 5, 1897, no. 413. Tofte (Carlton peak), July 
IO, 1897, no. 578. Snowbank lake area, July 22, 1897, no. 884. 
Not previously reported from Minnesota. 
184. Biatora turgidula (FR.) NvL. 
On old wood, rare. Grand Portage island, June 18, 1897, 
no. 14. 
Not previously reported from Minnesota. 
185. Biatora leucophrea (FLoERK). 
On rocks, infrequent. Grand Portage, June 23, 1897, no. 
139, and June 24, 1897, no. 187. Gunflint, July l, 1897, no. 306. 
Not previously reported from Minnesota. 
186. Biatora leucophrea FLOERK rnr. griseoatra KoERB. 
On rocks, rare. Grand Portage, June 24, 1897, no. 186. 
Not previously reported from Minnesota and new south of 
Arctic America. 
187 . Biatora uliginosa ( Sc1mAo.) FR. 
On earth, abundant near Disappointment lake. Beaver Bay, 
July 13, 1897, no. 708. nowbank lake area, July 24, 1897, 
no. 9H· Ely, July 28, 1897, no. 997. 
Not previously reported from Minnesota. 
188. Biatora sphreroides (D1cKs.) TucK. 
On old wood, rare. nowbank lake area, July 24, 1897, no. 
944a. 
Not previously reported from Minnesota. 
189. Biatora glauconigrans TucK. 
On trees, rare. Gunflint, July l, 1897, no. 398. 
Not previously reported from l\Iinnesota and new west of 
New England. 
190. Biatora arthropurpurea ( fAss.) HEPP. 
On trees, rare. Grand Portage island, June 21, 1897, no. 
56. Snowbank lake area, July 22, 1897, no. 8JI. Ely, July 
28, 1897, no. 1007. 
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l9I. Biatora oxyspora (TuL.) NvL. 
On Parmelt'a colpodes, rare. Misquah hills, July 3, 1897 t 
no. 416. 
Not previously reported from Minnesota and new to the in-
terior of North America. 
192. Biatora lucida (AcH.) FR. 
On damp rocks, rare. Grand Portage, June 23, 1887, no. 
183. 
Not previously reported from Minnesota and new to the in-
terior of North America. 
193. Biatora myriocarpoides (NvL.) TucK. 
On old wood, frequent locally. Beaver Bay, July 13, 1897, 
no. 673. Apothecia larger than usual. 
194· Biatora tlavidolivens TucK. 
On old wood, frequent locally. Rose lake, June 28, 1897, 
no. 214. Misquah hills, July 5, 1897, no. 504. 
Not previously reported from Minnesota and new west of New 
England. 
195. Biatora hypnophila (TURN.) TucK. 
On trees, rare. Gunflint, June 30, 1897, no. 273. Snow-
bank lake area, July 26, 1897, no. 956. 
196. Biatora nregelii HEPP. 
On old wood, rare. Beaver Bay, July 13, 1897, no. 715· 
Not previously reported from Minnesota and new west of New 
England. 
197. Biatora rubella (EHRH.) RABENH. 
On trees, rare or infrequent. Tofte (Carlton peak), July io, 
1897, no. 546. Beaver Bay, July 13, 1897, no. 640. Snow-
bank lake area, July 19, 1897, no. 8I2, July ~1, 1897, no. 872• 
and July 24, 1897, no. 906. Ely, July 28, 1897, no. l0'.21. 
198. Biatora fuscorubella (HoFFM.) TucK. 
On trees, infrequent. Snowbank lake area, July 17, 1897• 
no. 816, and July 21, 1897, no. 86i. 
199. Biatora schweinitzii FR. 
On cedars, rare. Misquah hills, July 5, 1897, no. 493· 
Not previously reported from Minnesota. 
200. Biatora incompta (BORR.) HEPP. 
On trees, probably common locally. Rose lake, June 28 ' 
1897, no. 222. Gunflint, July l, 1897, no. 335. 
Not previously reported from Minnesota. 
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20I. Biatora muscorum (Sw.) T ucK. 
On trees wi th moss, rare. Snowbank lake area, July 26, 
1897, no . 963 . 
202. Heterothecium sanguinarium ( L.) FLOT. 
On old wood and occasionally on trees or rocks, common ex-
cept in last region. Gunflint, July l, 1897, nos. 318 and 319. 
Misquah hills, July 3, 1897, nos. 409 and 415, and July 5, 
1897, nos. 4'92a and 498. Tofte (Carlton peak), July IO, 1897, 
no. 58I. Beaver Bay, July 15, 1897, no. 695 . Two Harbors, 
July 17, 1897, no. 796. Snowbank lake area, July 19, 1897, 
no. 810. 
Not previously reported from Minnesota and new to the in-
terior of North America . 
203. Heterothecium sanguinarium (L.) FLOT. var. affine Tuc1c 
On wood, rare. Rose Jake, Ju ne 28, 1897, no . 222a. 
Not previously reported from Minnesota and new to the in-
terior of North America. 
204. Lecidea lactea FL. 
On rocks along lake Superior, common especially north. 
Grand Portage island, June 21, 1897, no. 76, and June 23, 
1897, no. 136. Grand Portage, June 23, 1897, no. 182. Tofte, 
July 12, 1897, no. 652. Pal isades, July 15, 1897, no. 75I. 
Not previously reported from Minnesota and new to the in-
terior of orth America . 
205 . Lecidea crustulata AcH . 
On rocks, rare. Grand Portage island, June 23, 1897, no. 
1 37· 
ot previously reported from Minnesota and known else-
where in North America only from Labrador by Eckfeldt and 
Arnold . 
206. Lecidea lapicida FR. 
On rocks, probably common locally. Misquah hills, July 5, 
1897, no . 448. 
I ot previously reported from Minnesota and new to the 
interior of North America. 
207 . Lecidea lapicida FR. var . oxydata FR. 
On rocks, rare. Grand Portage, June 2-j-, 1897, no. 174· 
Not previously reported from Minnesota and new to the in-
terior of orth America. 
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208. Lecidea speirea NYL. 
On rocks along lake shore, rare. Grand Portage island, 
June 23, 1897, no. IIO. 
Not previously reported from Minnesota. 
209. Lecidea albocrerulescens (WuLF.) ScIIAER. 
On rocks, rare. Misquah hills, July 5, 1897, no. 484. 
210. Lecidea platycarpa Acn. 
On rocks, rare. Misquah hills, July 5, 1897, no. 474· 
Not previously reported from Minnesota. 
21I. Lecidea enteroleuca FR. 
On trees and rocks, common. Grand Portage island, June 
21, 1897, nos. 59b and 60, and June 23, 1897, no. III. Grand 
Portage, June 23, 1897, no. 148. English Portage, June 26, 
1897, no. l 9I. Misquah hills, July 5, 1897, no. 492· 
Beaver Bay, July 13, 1897, no. 700. Snowbank lake area, 
July 24, 1897, no. 909. 
212. Lecidea enteroleuca FR. var. achrista SoMMERF. 
On trees, infrequent. Grand Portage island, June 2 l, 1897' 
no. 59a. Grand Portage, June 23, 1897, no. 97· 
Not previously reported from Minnesota. 
213. Lecidea melancheima T ucK. 
On old wood, rare. Gunflint, July 2, 1897, no. 390. Mis-
quah hills, July 5, 1897, no. 454. Snowbank lake area, July 
20, 1897, no. 835 . 
Not previously reported from Min nesota. 
214. Lecidea cyrtidia T ucK. 
On pebbles, rare, thallus reduced and hence the black hypo-
thallu prominent. Snowbank lake area, July 27, 1897, no. 969. 
Not previously reported from Minnesota . · 
2 l 5. Lecidea acclinis FLOT. 
On cedars, rare. Gunflint, July l , 1897, no. 353· 
Not previously reported from Minnesota. 
216. Buellia alboatra (HoFFi.\r. ) TII. FR. 
On rocks, rare. 
Grand Portage, June 23, 1897, no. 99 . 
Not previously reported from Minnesota. 
217. Buellia parasema ( Acn.) Tr-r. FR. 
On trees, common. Ely specimen having spores reaching 
18-30 . d 
7 _II mic. Grand Portage island, June 16, 1897, no. 4• an 
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June 21, 1897, no. 65. South Fowl lake, June 26, 1897, no. 
196. Gunflint, July l, 1897, nos. 311 and 312. Misquah hills, 
July 5, 1897, no. 480. Beaver Bay, July 15, 1897, no. 676. 
Snowbank lake area, July 19, 1897, nos. 8IIa, 813 and 817. 
Ely, July 28, 1897, no. 989a . 
218. Buellia parasema (AcH.) Tu. FR. var. triphragmia NvL. 
On trees, infrequent. Gunflint, June 30, 1897, nos. 255 and 
278. Tofte, July IO, 1897, no. 6r3. 
Not previously reported from Minnesota. 
219. Buellia dialyta ( YL.) TucK. 
On pines, rare . Two Harbors, July 17 1 1897, no. 792. 
ot previously reported from Minnesota, and new to the in-
terior of North America. 
220. Buellia myriocarpa (DC .) Muoc. 
On old wood, abundant locally. Beaver Bay, July 14, I 97, 
no. 716a. 
22r. Buellia myriocarpa (DC.) Munn. var. polyspora WILLEY. 
On trees, rare. Ely, July 28, 1897, no. IOII. 
222 . Buellia petrrea (FLOT., KoERB.) TucK. 
On rocks, common or abundant. Grand Portage island, 
June 17, 1897, no. 5. Gunflint, June 30, 1897, nos. 2 l, 2 3 
and 29r. Mi quah hills, July 5, 1897, no. +70. Beaver Bay, 
July 15, 1897, no. 779. Ely, July 28, 1897, no. 9 9· 
223. Buellia petrrea (FLOT., KoERB.) TucK. var. grandis 
FLO ERK. 
On rocks, rare. Gunflint, June 30, l 97, no. 293, and July 
l' 1897' no. 304. 
2 24 . Buellia petrre1 (FLOT ., KoERB.) TucK. var. montagnrei 
Tuoc. 
On rocks, common or abundant. Grand Portage (Mt. Jose-
phine), June 18, 1897, no . . p. Gunflint, July 2, l 97, no. 379· 
Misquah hills, July 5, 1897, no. 467. Beaver Bay July 13, 
1897, no. 662 . Palisades, July 15, l 97, no. 749· nowbank 
lake area, July 20, 1897, no. 34. 
225. Buellia geographica (L.) TucK. 
On rocks, rare and approaching var. lccanorina Flrerk 
Gunflint, June 30, 1897, no. 303. Palisades, July 15 1897, no. 
743. 
Not previously reported from Minnesota, and new to the in-
terior of North America. 
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226. Buellia parmeliarum (SoMMERF.) TucK. 
On Parmelt'a borreri', rare. Snowbank lake area, July 22, 
1897, no. 885 . 
Not previously reported from Minnesota. 
227. Opegrapha varia (PERs.) FR. 
On trees, common on cedars except along lake Superior. 
Gunflint, July l, 1897, no. 334. Misquah hills, July 5, 1897, 
no. 502. Tofte (Carlton peak),July 10, 1897, no. 593· Snow-
bank lake area, July 21, 1897, no. 857. 
228. Opegrapha varia (PERS.) TucK. FR. var. notha Acu. 
On cedars, locally abundant. Rose lake, June 28, 1897 • 
no. 220. 
Not previously reported from Minnesota. 
229. Graphis scripta (L.) ACH. 
On trees, frequent or common. Grand Portage island, June 
21, 1897, no. 66. Gunflint, July l, 1897, nos. 314 and 317. 
Tofte \Carlton peak), July 10, 1897, no. 576. Beaver Bay, 
July 15, 1897, no. 716. Snowbank lake area, July 21, 1897, 
no. 858. 
230. Graphis scripta ( L.) ACH. var. recta ( HuMB.) NvL. 
On birch trees, infrequent. Grand Portage, June 24, 1897 • 
no. 189. Misquah hills, July 3, 1897, no. 405. Tofte, July 
12, 1897, no. 650. Snowbank lake area, July 23, 1897, no. 
897 . 
23r. Graphis scripta (L.) ACH. var. limitata Acu. 
On trees, very rare. Resembles G. deudritica externally as 
to apothecia. Misquah hills, July 5, 1897, no. 451. 
Not previously reported from Minnesota. 
232. Arthonia dispersa (ScHRAD.) NvL. 
On Acer spt'catuin, abundant. Grand Portage, June 23, 1897, 
no. 86. Tofte (Carlton peak), July IO, 1897, no. 590. Beaver 
Bay, July 13, 1897, no. 714. Snowbank lake area, July 20• 
1897, no. 845. Ely, July 28 , 1897, no. 979. 
ot previously reported from Minnesota. 
233. Arthonia radiata (PERs.) TH. FR. 
On trees in low places, common. Grand Portage island, 
June 23, 1897, no. 123. Rose lake, June 28, 1897, no. 21 9· 
Gunflint, July l, 1897, no. 315, and July 2, 1897, no. 388. 
Tofte (Carlton peak), July IO, 1897 , no. 584, Beaver Bay, 
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July 15, 1897, no. 785. Snowbank lake area, July 20, I897, 
no. 838. Ely, July 28, 1897, no. 1013. 
234. Arthonia punctiformis Acn. 
On trees, locally common. Gunflint, June 30, 1897, no. 277. 
Misquah hills, July 3, 1897, no. 407. 
235. Arthonia patellulata NYL. 
On trees, rare. Gunflint, June 30, 1897, no. 254. 
ot previously reported from finnesota. 
236. Calicium trichiale Acn. 
On trees, common locally. Rose Jake, June 28, 1897, no. 
230. Beaver Bay, July 15, 1897, no. 696. Snowbank lake 
area, July 19, 1897, no. 818. 
Not previously reported from Minnesota, and new to the in-
terior of North America. 
237. Calicium trichiale Actt . var. stemoneum NYL. 
On pine, common. Ely, July 28, 1897, no. 992. 
Not previously reported from Minnesota, and new to the in-
terior of North America. 
238. Calicium brunneolum Acu. 
On decorticated wood, common locally. Two Harbors, July 
17, 1897, no . 800. Snowbank lake area, July 12, 1897, no. 
860. Ely, July 26, 1897, no. 1000. 
Not previously reported from Minnesota, and new to the in-
terior of North America. 
2 3 9. Calici um chrysocephal um (TURN.) A CH. 
On trees, frequent. Misquah hills, July 5, 1897, no. 447· 
Two Harbors, July 17, 1897, no. 78 . Snowbank lake area, 
July 22, 1897, no. 882. Ely, July 28, 1897, no. 1003. 
ot previously reported from Minnesota, and new to the in-
terior of North America. 
240. Calicium chrysocephalum (TuR . ) Acu. var. filare Sett. 
On cedars, rare. Tofte, July 12, 1897, no. 647 . 
Not previously reported from Minnesota. Variety apparently 
new to North America. 
241. Calicium parietinum Actt. 
On decorticated wood, common. Grand Portage island, June 
l?• 1897, no. 3· Gunflint, July 2, 1897, no. 382. Misquah 
hills, July 3, 1897, no. 408. 
Not previously reported from Minnesota. 
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242. Calicium quercinum PERS. 
On dead wood, infrequent. Rose lake, June 28, 1897, no. 
229. Tofte (Carlton peak), July IO, 1897, no 583. 
Not previously reported from Minnesota. 
243. Calicium hyprellum ACH. var. viride NvL. 
On trees, rare. Misquah hills, July 5, 1897, no. 476. Snow-
bank lake area, July 21, 1897, no. 877, and July 22, 1897, no. 
893. Ely, July 28, 1897, no. 1015. 
Not previously reported from Minnesota. Variety new to 
North America. Stipes sometimes very short. 
244. Calicium turbinatum PERS. 
On Pertusaria com1mmi"s, rare. Beaver Bay, July 13, 1897, 
no. 664a. Snowbank lake area, July 21, 1897, no. 866. 
ot previously reported from Minnesota. 
245. Coniocybe pallida (PERS.) FR. 
On Frax£nus, rare. Snowbank lake area, July 19, 1897, 
no. 831. 
Not previously reported from Minnesota. 
246. Endocarpon miniatum (L.) ScHAER. 
On rocks, along shore of lake Superior, very rare. Grand 
Portage island, June 21, 1897, no. 80. 
247. Endocarpon miniatum (L.) ScIIAER. var. complicatutn 
ScuAER. 
On rocks, frequently 1000 feet above water level, frequent. 
Grand Portage ·(Mt. Josephine), June 19, 1897, no. 38. Grand 
Portage island, June 23, 1897, no 102. Misquah hills, July 5, 
1897' no. 445 · 
248. Endocarpon fluviatile DC. 
On rocks frequently inundated, common. Rose lake.' June 
28, 1897, no. 211. Gunflint, July l, 1897, no. 327. Misquah 
hills, July 7, 1897, no. 512. Snowbank lake area, July 21 ' 
1897, no. 878. · 
249. Thelocarpon prasinellum YL. 
On' rocks, rare. Grand Portage (Mt. Josephine), June 22 ' 
1897, no. 90. 
The plant agrees here and not with saxicoline species, Euro-
pean or American. 
250. Staurothele umbrina (WAHL.) TucK. 
Wet rocks, common. Misquah hills, July 5, 1897, nos. 
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462, 519 and 520. Snowbank lake area, July 26, 1897, no. 
957. 
Not previously reported from linnesota. 
25r. Staurothele drummondii T ucK. 
On rocks along the shore, frequent locally. Grand Portage 
island, June 21, 1897, no. 72. 
~ot previously reported from Minnesota and new to the in-
terior of Korth America . 
2 5 2 . Verrucaria nigrescens PE Rs. 
On rocks, rare. Grand Portage, June 24, 1897, no. 184. 
253. Verrucaria epigrea (PERS.) AcH. 
On earth, rare. Snowbank lake area, July 26, 1897, no. 
9H· 
ot previously reported from Minne ota. 
254. Sagedia oxyspora (NYL.) TucK. 
On birch, rare. BeaYer Bay, July lJ, 1897, no. 697. 
ot previously reported from linnesota and new to the 111-
terior of North America. 
255 . Pyrenula punctiformis (Acrr.) XAEG. var. fallax 1 YL. 
On trees, common . Gunflint, June 30, 1897, no. 276. l\Ii -
quah hil ls, July 5, 1897, no. 503. , nowbank lake area, July 
21, 1897, no. 871, and July 26, 1897, no. 950. 
Xot previously reported from ~\linne ota. 
256. Pyrenula leucoplaca (WALLR.) KRn. 
On trees, common to west of region. Between Ro e an<l 
R ove lakes, June 27, l 97, no. 209. Gunflint, July 2, l 97 
no. 39r. Mi quah hills, July 5, 1897, nos. 499 and Jo7. 
nowbank lake area, July 19, l 97, no . 2 , July 20, l 97, no. 
852, and July 26, 1897, no·. 95J, 95 and 959. Ely, July 2 . 
l 97, nos. l009 and rn19 . 
257 . Pyrenula cinerella (FLoT.) T ucK. 
On birch, common . Grand Portage island, June 21, 1 97. 
no. 56 . 
The only American pecirnens seen by me which how the 
spores as large as those of the European plant. pore mea -
ured 12-18 by 6- 9 mic. Spore mea urernents for the pecies in 
America are more commonly 12-17 by 5-7 mic., my Iowa 
specimens giving 12-16 by 6-7 rnic .. and T. A. William's from 
ebra ka, 15-17 by 5(2-7 mic. 
Not previously reported from Minn esota. 
n• 
-· 
llOT. I I. Tl 1111 • 
. Pyr nul cinerell F1.0T.) T ·1c var. quadriloculat 1 1r. 
mmon lo , lly. rand Port.1~ • i l. nd. 
• • 1. •. 
1 llF 
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This being the most northwestern area reached in the surYey, its 
lichen flora was studied carefully. The final task was to study 
the lichen flora of the pipestone and the Sioux quartzite at 
Pipestone. 
A brief statement as to substrata is next in order. About 
1ankato trees abound, and three kinds of rock-limestone, 
sandstone and bowlders-are plentiful. I found only the two 
interesting substrata mentioned above at New Ulm. Trees and 
bowlders were abundant, but were not studied for the reason al-
ready stated. At Redwood Falls, Morton and North Redwood, 
granite trees and earth were examined for species especially 
rare or interesting. The great masses of• granite, supposed to 
have been exposed since the close of the glacial age, formed the 
most interesting substratum at Granite Falls. This is also the 
most northwestern area in the valley where trees occur in any 
considerable numbers. The calcareous drift pebbles and cal-
careous earth proved also very interesting here. The two sub-
strata examined at Pipestone have been mentioned. I need to 
add only one statement more to make the analysis of substrata 
complete enough for the present purpose. This is that earth 
was examined everywhere and furnished much of interest, as 
will appear later. 
The following rare lichens were found only at Redwood 
Falls, Morton or I orth Redwood: Pelt£gera caitina (L.) 
Hoffm. var. spongiosa Tuck. and Stereoamlon paschale (L.) 
Fr. Also the area including the above places forms the most 
outheastern known extension of the following lichens in the 
valley: Parmelia olivacea (L.) Ach. var. prolt'xa Ach.; Pan-
naria microphylla (Sw.) Delis; Ompltalarz'a phy!Nsca (Wahl.) 
Tuck.; Lecanora frustulosa (Dicks.) Mass., and Buellz"a p1tl-
lata Tuck. With this much in hasty review I shall pass to lo-
calities more thoroughly studied. However, I may add here 
better than elsewhere in my paper that Rz.nod£na orci·na (Ach.) 
Ma s. and Lecanora xantlwphana Nyl. are here and elsewhere 
in the valley far more abundant than I have ever found them in 
other regions. 
In attempting a general comparative study of distribution in the 
v~l~e~ .the places that present questions of greatest interest are the 
v1c1111t1es of Mankato and Granite Falls, where all sorts of sub-
strata were examined. The two areas were about equally well 
studied, though the former, because of the greater number and 
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less accessibility of rocky substrata, required more time. The 
former area furnished 151 species and varieties and the latter 124. 
A brief analysis of the causes of the advantage in favor of the 
former region can be best made by a consideration of the sub-
joined table, giving the various substrata for both localities with 
the number of lichens most commonly found on each. 
Numbers for Mankato. For Gra1.itc Falla. 
Trees 60 4 I 
Rocks 55 54 
Earth 22 17 
Dead wood 14 l 2 
A complete analysis introducing per cents as was made in a 
former paper is not necessary since general likene s except for 
trees is apparent in the table. The difference in richness then 
is due mainly to absence of large areas of trees at Granite 
Falls. The slight differences in the other three item in the 
table is doubtless due to difference in moisture, the precipitation 
being 30.53 inches annually at Mankato for three years for 
which I could get data and 2i.83 inches annually at Granite 
Falls for five years for which data were obtained. Difference 
in moisture doubtless also accounts in small measure for the ad-
vantage of the Mankato area as to arboreal lichens. 
As to rocky substrata favorable to lichen growth little can be 
definitely given by way of comparison. As to kinds of rocks 
Mankato has an advantage in having the sand tone which is 
wanting at Granite Falls, and also in the great ma es of lime-
stone which are replaced at Granite Fall only by the calcareous 
drift pebbles and a few bowlders . Yet these two advantages are 
probably quite overcome by the great ma es of expo ed gran-
ite at Granite Falls, not replaced at Mankato in any way, since 
granitic bowlders are equally abundant in both places. 
Comparing the Mankato vicinity with finneapolis and with 
Fayette, Iowa, two areas compared in a former portion of these 
studies, we find that it has a much richer lichen flora than the 
former region which gave only 113 lichen forms and probably 
nearly as rich as the latter which gave 157 lichens which one 
could expect to find in a study of limited duration. 
Minnesota has now furnished more lichens than any other 
state in the Mississippi Valley, having 351 specie and varietie . 
Illinois with 249 lichens being next in order. Yet the fact that 
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northeastern Iowa, a portion of a State not so thoroughly sur-
veyed and only having 226 known lichens, has 26 lichens not 
yet found in Minnesota, shows that the study of Minnesota 
lichens is by no means yet approximately completed, since a 
large part of these 26 rare or obscure lichens found already 
within 50 miles of the state certainly exist within its bord-
ers in the southeastern portion, and other unstudied portions 
of the state may yet be expected to bring additions to the 
lichen flora in like proportion. A list of these 26 lichens could 
be added with habitats to aid in their discovery in southeastern 
Minnesota but an inspE>ction of another paper* will give the 
names of them. 
A study of the table above, giving habitats and number of 
species for each, by per cents, would give a somewhat larger 
per cent. of lithophytic lichen species for the two areas consid-
ered than a former study exhibited for the Minneapolis and 
Iowa localities and about the same per cent. as the lake Superior 
region. I subjoin, arranged according to habitat, a list of the 
41 lichens added to the state in this paper. From the list it will 
be seen that more than half of these species are most common 
on rocks, and that the great Archean and Algonkian masses 
exposed throughout the upper valley alone produced one-third 
of them. For convenience of reference to the above statements 
I shall now add the table, placing rock species first, and then 
follow the list with further discussion. 
New to Minnesota on Archean or Algonkian rocks. 
Ramalina polymorpha (ACH.) TucK. 
Parmelia saxatilis (L.) FR. var. panniformis (AcH.) ScHAER· 
Pyrenopsis phreococca TucK. 
Pyrenopsis melambola TucK. 
Omphalaria phyllisca (WAHL.) TucK. 
Leptogium pulchellum (ACH.) NvL. 
Lecanora sp. 
Lecanora subfusca (L.) AcH. var. allophana AcH. 
Lecanora cinerea (PERS.) NvL. var. cinereoalba var. nov. 
Rinodina sophodes (AcH.) NvL. var. tephraspis TucK . 
. *Fink, B. Review of Lichenological Studies in the Upper Mississippi Valle.y, 
with sug.gestions for future investigations. In list lo be published in Memoirs 
of the 7 orrey Botanical Club. 
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Rinodina lecanorina MAss. 
Urceolaria actinostoma PERS. 
Buellia pullata T ucK . 
New to Minnesota on limestone. 
Omphalaria kansana TucK. 
Omphalaria pulvinata YL. 
Collema plicatile ScHAER. 
Collema pustulatum Acn. 
Lecanora bookii (FR.) TH. FR. 
Rinodina bischoffii (HEPP.) K oERB. 
Buellia alboatra (HoFFM. ) TH. FR. var. saxicola FR. 
Staurothele diffractella (I YL.) T ucK. 
ew to Minnesota on wood. 
Placodium ferrugineum (Huns .) HEPP. 
Placodium ferrugineum (Huns .) HEPP. var. pollinii T ucK . 
Cladonia cristatella T ucK . var. paludicola TucK. 
Biatora flexuosa FR. 
Biatora suffusa FR. 
Buellia turgescens (NvL. ) TucK. 
Opegrapha varia (PERS .) FR. var. pulicaris FR. 
Arthonia sp. 
Endocarpon arboreum ScnwEr . 
Pyrenula gemmata (Acn.) NAEG. 
Pyrenula hyalospora NvL. 
Pyrenula quinqueseptata ( YL.) T ucK. 
Pyrenula glabrata ( ACH.) MAs . 
Pyrenula megalospora sp. nov. 
New to Minnesota on earth. 
Heppia despreauxii (MoNT.) T ucK. 
Heppia polyspora T ucK. 
Collema tenax (Sw.) Acn. 
Biatora decipiens (EHRH.) FR. 
Biatora decipiens (EH RII.) FR. var. dealbata AucT. 
The list of species new to the state shows a large number of 
Pyrenulas, the genus being unusually well represented in the 
valley, especially at Mankato. It will also be seen that the 
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gelatinous lichens, the Collemei", are especially conspicuous in 
the genera .Pyrenopsis, Olllplzalaria, Collema and Lcptogium. 
This happens because part of the valley is more favorab le for 
their development as to substrata and moisture than other 
studied portions of the state. The part of the studied por-
tion of the valley most favorable for their development is the 
Mankato vicinity where most of the gelatinous lichens we1:e 
found. The whole number of Colleme?° found in the valley IS 
I7- Richness is apparent when we add that only four were 
found about Minneapolis, II in the lake Superior region and 
that only I6 are known in Iowa. 
It may be added that a large proportion of the species added 
to the state flora are of special interest for various reasons. 
Thus the Omphalari"as are not commonly collected; Lecanora 
bookt'i (Fr.) Th. Fr. is a difficult lichen to detect; the .Pyrcnulas 
are difficult to distinguish macroscopically and are therefore 
commonly overlooked; members of the genus .Pyrenopsis ar_e 
seldom reported ; while Urceolaria actinostoma Pers., Buellia 
pullata Tuck. and 1-Ieppi·a polyspora Tuck. are very rare li_ch-
ens. Rinodiua lecauori11a Mass. is reported for the first time 
from North America, and Lecanora ccrvina (Pers.) Nyl. var. 
cinercoalba var. nov. is interesting because new. 
It may be noted in passing that the region shows some of the 
Arctic or sub-Arctic species found at Taylor's Falls and already 
discus ed in a former paper. These are Biatora rzifonigra 
Tuck., two forms of Buelha petrcea (Flot., Koerb.) Tuck. 
and an Ephebe, though not the species reported from T aylors 
Falls. As in the Taylors Falls region the Bucllia is the most 
common of these species being a crustaceous form well ~dapted 
to resist unfavorable conditions. The Biatora is next in fre-
quency of occurrence and the Ep!ube a fruticulose form, wa 
' f I only seen once. So far as I was able to ascertain by care u 
search the foliaceous forms, Umbilicaria and Ncphroma , fou~cl 
at Taylors Falls have not succeeded in persisting in the Min-
nesota valley. This failure of northern forms to persist so suc-
cessfully may be accounted for perhaps in a very small de~ree 
by more southern position of the area now under consideration, 
but. no doubt is due much more to climatic and edaphic factors 
whr_ch h~ve allowed plant migrations to proceed northward more 
r~pidly m the Minnesota valley than farther east in the state 
smce the last retreat of the glaciers. This matter has been 
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touched upon by Professor C. MacMillan.• It is interesting to 
note that the strictly crustaceous Buell/a is the only one of the 
more northern forms found in the state which per i t a far 
south as Pipestone. Indeed, its abundance here and records of 
occurrence elsewhere well southward in low altitudes since 
Tuckerman wrote lead to the suspicion that it may not be so 
strictly sub-Arctic in distribution as I have supposed . It may 
be added that the Buellz'a is the only one oi these northern 
species persisting in the valley, which was found on bowlder at 
any considerable distance from the large masses of Archean 
and Algonkian rocks, which are suppo eel to have been exposed 
,. continuously since the close of the glacial epoch, and that it 
was only found once in very small quantity on a bowlder re-
mote from these larger masses. 
It ha been my plan to introduce in each paper of the serie 
some feature regarding di tribution which could be especially 
well illustrated by the area under consideration. In the study 
of the Minnesota \'alley and southwe tern Minne ota I wa 
able to keep in mind a variety of ecologic factors and to pre-
ser\'e the data neces ary for their olution. This I had pre-
"iou, ly clone in part for several area in Minne ota and Iowa o 
that in the present paper interesting and instructi\'e compari on 
can be made. Leaving other que tion , then, thu · briefly 
stated, I shall now pass to a con ideration of the lichen for-
mations of the region, cau es 0£ their peculiar make-up, and 
comparisons with imilar formation within and outside the area 
under consideration. 
Aside from the purely cientific interest of the analy i to 
follow, it has a practical bearing, in that kno\\'ledge of the re-
lation between ecologic factors and distribution enables the col-
lector to predict in the field about what species of lichens he 
may expect to find in a spot having a given set of enYironmen-
tal features. In the study peci s rarely found in the forma-
tions ha\'e not been considered when there appeared to be doubt 
as to whether they were collected on their usual sub trata and 
rarer varieties have been omitted when howing the same habi-
tat as other forms of the species. It will be readily granted 
that the commoner forms which give character to the flora are 
the ones which should receive attention in such a tudy. In 
* 1\Iac:Millan, C .. Observations on the Di tribulion of Plants Along the 
Shore at Lake of the Woods. Minn. Bot. Stud. I : 967. 189;. 
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the analysis, especially as to amount of illumination and the· 
roughness of ligneous substrata, it will be seen that lines can 
not be drawn very closely without entailing an amount of 
minutire which would be confusing and therefore unprofitable. 
With the above brief statement as to the main purpose of th~ 
present paper, I shall begin the consideration of lichen forma-
tions with the most distinct ones with which I am acquainted, 
viz., those of the Sioux quartzite at Pipestone. These form a- 1· 
tions are distinct because for most part removed from trees from 
which lichens commonly migrate to rocks nearby, producing 
tension lines and mixture of formations and because the few 
young trees found, though large enough to bear the foliaceous 
lichens which commonly migrate to the rocks, have apparently 
been isolated from larger areas of trees from the beginning of 
growth and scarcely bear a lichen of any kind. The rocky 
substratum is for the most part horizontal and exposed to the 
sun's rays. In a few places occur perpendicular rock expos-
ures which are more or less shaded by trees, overhanging rocks 
or north exposure. A few ombrophytic lichens occupy these 
spots; but they are all strictly lithophytic species, none of them 
having, for the reason stated above, migrated from trees as we 
shall find to be the condition in a later analysis of other simil~r 
formations. Below I give first the lichen formation of the hori-
zontal exposed rocks and second, that of the more or less shaded 
and damp rocks. Lecanoras predominate in the formations on 
exposed rocks, which may accordingly be named as follows: 
Lecanora formatt'on of the /zorizontal exposed qttartzt'te 
(Pipestone). 
Parmelia olivacea (L.) AcH. var. prolixa AcH., C. 
Parmelia conspersa (EHRH.) Acu., C. 
Physcia tribacia (ACH.) T ucK., C. 
Physcia cresia (HoFFM.) NvL. 
Placodium elegans (LINK.) DC., C. 
Placodium vitellinum (EHRH.) NAEG. and HEPP. 
Lecanora rubina (VILL.) Acu., c. 
Lecanora rubina (VILL.) AcH. var. heteromorpha AcH., C. 
Lecanora cinerea (L.) SoMMERF., c. 
Lecanora xanthophana NvL., C. 
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Rinodina oreina (Acn.) MA s., C. 
Buellia spuria (ScrrAER.) ARN., C. 
Buellia pullata TucK., C. 
Buellia petrrea (FLoT., KoERB.) T ucK. var. montagnrei 
TucK., C. 
Endocarpon miniatum (L. ) ScHAER. var. complicatum 
SCHAER., c. 
The formation on shaded rocks may be designated the Stauro-
thele formation, after the prevailing genus . 
Staurothele formatz'on of shaded or damp quartz ite (Pipe tone). 
Endocarpon miniatum (L.) ScllAER. 
Staurothele umbrina (WAHL.) TucK., C. 
Staurothele drummondii TucK., C. 
The lichen formations of the pipestone lying beside the quartz-
ite were studied to ascertain to what extent the difference in 
chemical composition and hardness of the rocks would influence 
the distribution of lichens, other ecologic factors being identical. 
In the above table I have indicated species common to quartz-
ite and pipestone by (C.), and the table shows that only three 
lichens were detected on the quartzite and not on the pipestone. 
The following three, all growing in exposed places, were found 
on the latter and not on the former. 
Placodium cinnabarrinum (Acn.) Auz. 
Placodium cerinum (HEDw.) I AEG. and HEPP. var. sideritis 
T ucK. 
Lecanora muralis (ScnREB.) CIIAER. var. saxicola Sc11AER. 
It is worthy of note that the differences are speci fie and that 
the formations are identical generically. The appearance of a 
certain plant in a particular et of ecological conditions is too 
complicated a matter for exact explanation in many in tances, 
and I can offer no explanation as to why the few plants occur 
on one kind of rock and not on the other. Possibly the specific 
acid secreted by a particular species acts more readily on one 
kind of rock th an on the other, but more probably the cause i 
other than this. Nor do I suppose that I have found, here or 
in other formations to be considered below, all the lichens grow-
ing under a particular set of conditions. Yet the common ones 
which give character to the various formations were doubtless 
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all detected here as elsewhere, and the fact that 15 of 18 were 
found on each kind of rock demonstrates that difference in 
composition of rock in this instance has produced little, if any 
difference in lichen flora. A similar study of lichen formations 
on large rock areas of greater difference in composition as granite 
and limestone lying adjacent would be of special interest. 
To complete the lichen formations of the area, the earth-
lichen formation must be considered. This formation and simi-
lar ones elsewhere may be called the Endocm-pon hepatirnm for-
mati"ons of exposed cartlz from a plant which is found in such 
formations in all parts of the state except the lake Superior 
region. 
Endocarpon lzepat?0ett11Z formation ef exposed earth (Pipestone). 
Urceolaria scruposa (L.) NvL. 
Cladonia pyxidata (L.) FR. 
Cladonia :fi.mbriata (L.) FR. 
Cladonia :fi.mbriata (L.) FR. var. tubreformis FR. 
Biatora muscorum (Sw.) TuqK. 
Endocarpon hepaticum AcH. 
Endocarpon pusillum HEDW. var. garovaglii KPII. 
The region is a comparatively dry one because of small pr~­
<:ipitation of moisture, since the rocks lie high where there 15 
little or no standing water to give moisture and because there 
are few trees to gi\·e shade. The lichen formations are accord-
ingly rather poor in species, as will appear in comparisons to 
follow an analysis of similar formations. 
The rocky surfaces at Granite Falls present a much more 
complex set of conditions than those just considered, and yet, 
for my purpose, they may be classified, like the latter, into ex-
posed surfaces, usually horizontal, and shaded surfaces, usually 
more or le s nearly perpendicular. I shall now record these 
formations in the same order as in the last series; but after each 
s~a!l compare it with the corresponding formation at Pipestone, 
givmg, as far as possible, the probable cause of differences. 
Lecanora formation of exposed (usually !torz"zontal) 
• (Granite Falls). 
Parmelia olivacea (L.) Ac1-I. var. prolixa Acu. 
Parmelia conspersa (EHRII .) AcH. 
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Physcia stellaris (L.) TucK. var. apiola IvL., A. 
Physcia cresia (HoFF~r.) NYL. 
Placodium elegans (LrnK.) DC. 
Placodium murorum (IloFF:.r. ) DC., A. 
Placodium cinnabarrinum (ACI!.) A z. 
Placodium cerinum (IIEmL) XAEG. and II EPP . var. sideritis 
Tt.:CK. 
Placodium vitellinum (EnR11 .) :-l".\EG. and HEPP. 
Lecanora rubina (V1LL .) Ac11. 
Lecanora rubina (VrLL .) Ac11. Yar. heteromorpha Ac11. 
Lecanora muralis (Sc1mEn.) ~c11.\ER ., A. 
Lecanora muralis (Sc1mEB.) c1L\ER. Yar. saxicola c11.\ER. 
Lecanora frustulosa (DrcKs.) M.\ss. A. 
Lecanora subfusca (L .) Ac11. var . allophaua A 11., A. 
Lecanora subfusca (L. ) ,\c11. var. coilocarpa ..:\en., A. 
Lecanora hageni Ac11 . , A. 
Lecanora cinerea (L.) So:.nmRF. 
Lecanora calcarea (L .) So:u:.CERF. Yar. contorta FR., A. 
Lecanora xanthophana YL. 
Lecanora cervina (PERS.) XYL. var. cinereoalba var. nov., A. 
Lecanora fuscata (Sc11RAD. ) T11. FR., A. 
Rinodina oreina (Arn.) 1\fA , . 
Rinodina sophodes (Ac1r.) NYL., A. 
Rinodina lecanorina MAss., A. 
Urceolaria actinostoma PERs., A. 
Biatora rufonigra T ucK., A. 
Buellia spuria ( 'c11AER.) RX. 
Buellia pullata Tt.:cK. 
Buelliapetrrea (FLoT., K oERB . ) Tt.:n~. 
Endocarpon miniatum (L. ) c11AER., var. complicatum 
CIIAER. 
Comparing this lichen formation with the similar ones of the 
ioux quartzite and the pipestone, we find it to contain all 
lichen found on the t;vo except Physcia tn'bacia (Ach.) Tuck. 
and to contain fourteen not found on them, which I have marked 
as additions (A). The absence of the one species from the 
Granite Falls formation is doubtless an accident in plant distri-
• ------~~----------............ 
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bution who e explanation: would be very difficult or impossible to 
trace; but it i quite remarkable that with this exception all the 
plant found in the two formation sixty miles away hould oc-
cur in thi lichen formation al o, e pecially since there could 
have been no rocky connection between the two areas ince 
glacial time . It i not trange that the exposed granite lichen 
formation at Granite Fall should be a much richer one than the 
l\ o expo ed formation at Pipe tone combined; for it i a much 
larger area, is connected with a lime tone lichen formation and 
an piphytic and a number of swamps and ponds furni h moi -
tu re alon the border . Indeed the pre ence of ten of the 
fourteen addition mav be more or le s satisfactorily explained. 
The e I hall proceed to con ider sen'att'm. 
Physcia stellaris (L.) T K., var. apiola Ti:cK.-a litho-
phytic variety of a pecie common on adjacent tree . 
Lecanora frustulosa ( 1cK .) MA .-a northern lichen not 
xtendin o far ·outh a Pipe tone. 
Lecanora subfusca (L. ) cn., var. alliophana Acn.-a variety 
of a pecie common on tree near by. 
Lecanora subfusca (L.) Acn., var. coilocarpa Acn.-a the lat 
above. 
Lecanora cervina (PER .) YL., var. cinereoalba var. nov.-
ha · not b en een out ide the Minnesota valley. 
Lecanora calcarea (L.) O::\DIERF., var. contorta FR.-a lichen 
migrating from the lime tone near by. 
Rinodina sophodes ( CH.) YL.-found on trees of the region 
and perhap migrating from them. 
Rinodina lecanorina M .-a very rare plant which, therefore 
v ry probably doe not exi t at Pipestone or was overlooked. 
Urceolaria actinostoma PERS.-a the la t above. 
Biatora rufonigra TucK.-a northern form not extending so far 
outh a· Pipe ·tone. Thou~h omewhat confu ing another similar lichen formation 
mu ·t be mtroduced here for compari on as follows : 
Lecanora formation of exposed qu.artzde (New Ulm). 
Parmelia conspersa (EHRH.) cu., CTS. 
Physcia cresia (HoFF:-1.) YL., CT . 
Placodium cerinum (l-!Enw.) AEG. and HEPP. var. sideriti5 
Tuck. CT. 
-...... ........... ____________ _ 
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Placodium vitellinum (E111rn.). AEG. and IlEPP., T •. 
Lecanora rubina (\'1LL.) ACll., T . 
Lecanora rubina (\'ILL.) Acu. ,·ar. heteromorpha .\ ·11., 
Lecanora subfusca (L.) Acn., 
Lecanora varia ( E1mu.) ... r n~ .. . \ 
Lecanora cinerea (L.) morn RI·., T 
Lecanora xan thophana . • n .. , 
Rinodina oreina ( ·1 1.) ;\f\s .. 
Rinodina sophodes ( Acn.) • • n .. 
Biatora rufonigra Tl ·K. , T. 
Biatora myriocarpoides (· Tn .. ) Tt "'· A. 
Buellia spuria ( ·11AER.) .AR .. , T. 
Buellia petrrea (F1.0T., Ko1:.Rn.) Tt 'K .. T . 
Endocarpon miniatum (L.) 11\hR. 'ar. complicatum 
• C.11 \LR., '. 
'omparing the above lichen formation with th imilar one 
at Pipestone and ranite Fall we find it to contain only two 
pcci >.· ''hi ch are addition: to the thr • • at the two plac • ju"t 
named. The e I have marked ( \). It i about a 
an area a the two at Pipe. tone com bin d, ha about th m • 
number of lichen: a: both and ha 12 sp • i • (mark •d ) which 
are common to all the expo. •d rock lich n formation in th 
area con. idered in thi paper. In ·n ·ral th• e 1 2 p cie may 
b · re~arded a the mo. t con tant of th · :\P •d • \r h an and 
lgonkian ro k Ii hen formation of ..,outlrn • t ·rn Iinn · ota. 
A · we multiplyarca ·of compari .. on and t' p • iallya \\ • intr du • 
tho ·at a greater di. tance the number ot omm '' floral I m ·nt 
very naturally decrea Thu. on. idering th . imil.1r f rma-
tion at Taylor· Fall:, '' find only< "P cie (mark cl T om-
mon to it and all the imilar one prcviou ly on ·icier d, nd 
pa .. in to the corre ponding formation at unflint in th lak 
' uperior region the numb r found in all th imilar forma-
tion in widely eparated ar a of the tale i found t b only 
6 (marked ) . The e 6 pecie may b • look d for "ith con-
.iderable certainty whereYer uch lich n formation are \\ell de-
,·eloped in the late. ther element will ,·ary accordin to 
relation to other adjacent formation:, po ition northward or 
outhward and in ome in ·tance ea ·tward or we t\ ·ard in 
the late and to variou ecologic factor which cannot be enum-
erated fully. 
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vVe may now turn to the lichen formation of shaded or damp 
rocks at Granite Falls. This includes some flat rock surfaces 
somewhat shaded or simply wet part of the time, as well as the 
perpendicular shaded surfaces. I shall divide the formation 
into three parts-species naturally belonging to the rocks, those 
which have probably migrated from the trees near at hand and 
those which have probably migrated from the earth. Here and 
in another formation we have a mixture of elements, hence the 
following name is proposed : 
JJ,fixed formation of sliaded (or damp) granite (Granite Falls). 
A. PROB,\BLY NATURALLY BELONGING TO THE ROCKS. 
Ramalina polymorpha (ACII.) TucK. 
Ramalina calicaris (L.) FR. var. farinacea ScHAER. 
Pannaria microphylla (Sw.) DELIS. 
Pannaria languinosa (Ac11.) KoERB. 
Omphalaria phyllisca (WAHL.) TucK. 
Collema furvum ( cII .) vL. 
Leptogium lacerum (Sw.) FR. 
Endocarpon muriatum (L.) SCHAER. 
Staurothele umbrina (WAHL.) T ucK. 
Staurothele diffractella ( vL.) TucK. 
Staurothele drummondii TucK. 
B. NEAR TREE AND PROBABLY :\!!GRATED FROM TIIE:\f. 
Parmelia cetrata Acn. 
Parmelia crinita Acn. 
Parmelia borreri Tu RN. 
Parmelia borreri TURN. var. hypomela TucK. 
Parmelia saxatilis (L.) FR. 
Parmelia saxatilis (L.) FR. var. sulcata NvL. 
Parmelia saxatilis (L.) FR. var. panniformis (Ac1L) cJIAEH· 
Parmelia caperata (L.) Acn. 
Physcia speciosa (WuLF., Acu.) vL. 
Physcia pulverulenta ( ScuREB.) vL. 
Physcia obscura (E11RH.) NvL. 
Pyxine sorediata FR. 
Leptogium myochroum (E1m.11., Sc11AER.) T ucK. 
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Placodium aurantiacum (Lrc11TF. ) NAEG and HEPP. 
Biatora fuscorubella (IloFF::1r.) Ti;cK. 
C. SPECIE. WIIICll HAVE PROBABLY )[!GRATED FRO'.\! EARTH . 
Peltigera rufescens (NECK.) HoFFM. 
Peltigera canina ( L.) IloFF:-.r. 
Of the three parts of the formation under con ideration onlv 
the first can be compared with the similar formation at Pip~­
stone, and we find be ides the 3 species of the Pipe tone for-
mation, 8 additional form a a re ult of greater area tudied, 
more moist conditions near the [inne ota river, and where 
abundant ponds and marshes situated near the rock give moi t-
u re, and where tree arc numerou in ome part of the area 
and increa e the hade. I mu t add that pre ence of the 
Ramal/nas here, and their ab en e from had d rocks at Pipe-
stone lead to the uspicion that they may have , prung from 
Ramal£11a calicm·is (L.) Fr. of the region, migratinrr from trees 
to rocks and acquiring the varietal, and in one in, tance the 
specific characters as an adaptation to changed environment. 
The question i a to whether the e lichen are uffi iently pla tic 
to acquire such new character since tree have grown in the 
valley in po t-glacial time. I can only ay that I belie,·e that 
they may be, and that it i quite as likely that the two Rama-
lr"nas should be placed in the econd divi ion of the formation 
as in the fir t. 
As to plant of the second portion of the formation \: hich I 
have designated a having probably migrated from tree. in 
some in tance, they are locally more abundant and luxuriant on 
the rock than on tree . Ilence a ha ty con ideration would 
lead to the conclu ion that they have not migrated. But the 
luxuriant condition obtain on the rock in Parmclia borrcri· 
Turn., a lichen seldom . een on rock el ewhere and many of 
these lichens grow on mo y rocks where lichen are commonly 
large. lso it i , to be taken into account that the e lichen are 
tho e usually found on large tree with rough bark. The larger 
trees were for most part de troyed years ago by man or fire , 
and these lichen , formerly common on trees are pre erved on 
rocks better than on the le s permanent tree . Hence ome of 
them are more common now on the rock than on the tree , 
which are for mo t part second growth and not large. The 
-----
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third division, consisting of two Peltigeras, scarcely needs any 
special consideration. 
I shall next consider the similar shaded rock formation at 
New Ulm, which may be divided into those lichens naturally 
belonging to the rocks and those probably migrating from trees. 
Mixed liclienfo;matiou of s!taded rocks (New Ulm). 
A. NATURALLY BELONGING TO THE ROCKS. 
Pannaria languinosa (AcH.) KoERB. 
Collema flaccidum ACH. 
Collema furvum (Ac1r.) NvL. 
B. EAR TREES AND PROBABLY MIGRATED FRO:II TIIE~f. 
Theloschistes lychneus ( YL.) TucK., CTS. 
Parmelia crinita AClI., CTS. 
Parmelia borreri TURN., CTS. 
Parmelia saxatilis (L.) FR., CTS. 
Parmelia saxatilis (L.) FR. var. pannifonnis (Acn.) ScHAER., 
c. 
Parmelia caperata (L.) Acu., CTS. 
Physcia speciosa (WULF. Ac1r.) NYL., CTS. 
Physcia pulverulenta(ScHREB.) NYL., CTS. 
Physcia stellaris ( L.) TucK., TS. 
Physcia obscura (EHRu.) NYL., CTS. 
As to the shaded rock lichen formations of the region sur-
d 'd · · tl rocks, veye consi enng only plants naturally belongrng to 1 e 
there is not a single lichen that is common to all of them. pmi-
. l · ( 1 ment 
nana angumosa Ach.) Koerb. is the most constant e e . 
of such formations, which as a whole might be named for this 
plant were it not quite as common in shaded limestone forma-
. · .· . cks lions otherwise quite different from any of those on the ro 
under consideration at present. Of the lichens of the shaded 
k f · ·grated roe ormation at New Ulm which have probably mi 
f h · ' k s the 
rom trees, t e rnne marked common (C), may be ta en a 
ones. most co.mmonl~ ~ccurring, as they were found also :i~ 
Gramte Falls m the s1m1lar formation. Those marked (Tl 
but one of the nine, occur in the similar formation at Taylors 
Falls. Other elements vary more with change in various eco-
logic factors. The similar partial formation was noted at 
Grand p ·t · dd. g those or age, especially on the island, and a in 
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lichens (S ) of it found in the corresponding ones considered 
above, subtracts none from the number of common species. 
Therefore, these eight lichens may be regarded as the elements 
of that portion of the shaded rock lichen formations which have 
probably migrated from trees, most widely occurring in such 
formations over the state. Only one day wa spent in study-
ing the New Ulm formations . A second day would have added 
somewhat to· the list, yet doubtless all the dominant lichen floral 
dements were secured. 
vVithout entering into a detailed analysi5, it will appear from 
an inspection of the lichen composing the formation for shaded 
and for exposed rocks that the species occurring in the former 
are for most part foliaceous or fruticulose types while those 
given for the latter are in general cru taceous, or if foliaceou , 
at least clo ely pro trate on the rock . Thi i what would be 
expected, since hade favors better development of thallu , o 
that those specie showing good thalli crowd out the other 
species in shaded places, or when un haded become haded with 
the growth of trees. 
ext in order come the earth lichen formations of the rocky 
areas of Granite Falls and~ ew 'Im. I shall fir t record the 
exposed formation for the two localitie and compare with the 
similar formation already recorded for Pipe tone. Then will 
follow the lichen formation of haded earth at the fir, t two ta-
tions, which is scarcely developed at Pipestone. 
eration of calcareou -earth lichen formation follows, 
ent being formation of non-calcareou earth. 
con id-
the pre -
Endocarpon hepaticum lichen .formatz"on o.f exposed earth 
(Granite Falls) . 
Heppia despreauxii (MoNT.) TucK. 
Urceolaria scruposa (L.) I YL. 
Cladonia pyxidata (L .) FR. 
Biatora muscorum ( w.) TucK. 
Biatora icterica Mo NT . 
Endocarpon hepaticum Acu. 
Endocarpon pusillum HEDW. var. garovaglii K PH . 
E11docarpon hepaticum lichen .formation o.f exposed earth 
(I ew Im). 
Cladonia pyxidata (L .) F R., CT S. 
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Cladonia turgida (E HRH. ) H oFFM . 
Biatora uliginosa (S cHRAD. ) F R. 
Endocarpon hepaticum AcH. , CT. 
Endocarpon pusillum HEnw . var. garovaglii KPH ., C. 
Comparing these lists with the one given for the correspo~d-
ing formation at P ipestone, we fi nd three common lichens which 
are marked (C) in the list above . Two of these marked (T) are 
also found in the similar formation at Taylors Falls, and o_ne 
marked (S) is common in like formations in the lake Superior 
region. T his plant is the most constant element in the exposed 
earth lichen formations of the S tate, and I should be disposed to 
name these Cladonia pyxidata lichen formations, were it_ not 
that the plant, though commonly present in exposed stattons, 
thrives better in shaded ones . I must here emphasize that these, 
as well as the calcareous-earth lichen formations, grow on earth 
in rocky places where larger vegetation is scanty and scattered. 
Next in order come lichen formations of shaded earth, partly 
composed of plants which grow also, though not so well , in un-
shaded places . F rom their dominant elements, these may be 
designated as follows : 
Cladonz"a-Peltigera li"clteu formation of slzaded earth 
(Mankato) . 
Peltigera rufescens (NECK.) HoFFM . 
Peltigera canina (L.) H oFFl\L 
Peltigera canina (L .) HoFFM. var. sorediata ScI-IAER· 
Collema pulposum (BERNH .) NvL. 
Collema tenax (Sw.) ACH. 
Cladonia pyxidata (L.) FR. 
Cladonia fimbriata (L.) FR. 
Cladonia gracilis (L.) FR. 
Cladonia gracilis (L.) FR. var. verticillata FR. 
Cladon£a-Peltigera liclzen formati"on of slzaded eartli (Gn1nite 
Falls). 
Peltigera rufescens (NECK.) H oFFM ., CT . 
Peltigera canina (L. ) HoFFM., CTS . 
Peltigera canina (L.) HoFFM. var. sorediata ScHAER·, cT5· 
Collema pulposum (BERNI-I .) NvL ., CT. 
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Cladonia pyxidata (L.) FR., CTS. 
Cladonia fimbriata (L .) FR., C. 
Cladonia fimbriata (L.) FR. var. tubreformis FR., T 
Cladonia gracilis (L.) NYL., CT . 
Cladonia gracilis (L.) NYL. var. verticillata FR., CT . 
These two formations are remarkably similar, having 8 com-
mon forms (C) of a total of nine lichen in each formation. 
Including the similar formation at Taylor Fall (T ) we still 
have 7 lichens common to the imilar formation for a large 
part of finnesota, and extending the observation to the imilar 
formation on Grand Portage island in the lake uperior ( ) 
region, we yet have 6 lichens common to such formation elected 
from widely separated area in the tate . This is the fir t kind 
of formation thus far considered vhich i found in the finne-
apolis area tudied. Therefore data from thi region have not 
been introduced thus far. Their use in the pre ent con ·idera-
tion would not decrea e the number of common elements, and 
I shall not add them. The three rarer Cladom'as of the region 
under consideration in the present paper, Cladom'a symphycarpia 
Fr., C!adonia mz'tnda Tuck. and Cladonia cariosa ( ch.) 
preng. have been purpo ely omitted, a there i yet doubt a 
to whether their adaptation i ombrophytic. 
As to the nature of the lichens composing these earth lichen 
formation , it is apparent that tho e of the haded earth forma-
tions are as a whole more foliaceou or fruticulo e and better 
developed a to thallu than tho e of the expo ed earth forma-
tion. The explanation i of cour e the same as that already 
given for exposed and shaded rock lichen formation . 
I shall now con ider the one remaining earth lichen formation 
at Granite Falls and compare it with a imilar one in another 
region . It 1s that of the earth among the calcareou drift peb-
bles and small boulders on hill ide . From the calcareous 
nature of the earth and the pre ence of a Biatora eldom een 
elsewhere than in such formations, the following name ha ug-
gested itself. 
Bz'atora dccipiens lichen formation of exposed calcareous earth 
(Granite Fall ). 
Heppia despreauxii (Mo T.) T CK. 
Heppia polyspora T ucK. 
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Urceolaria scruposa (L.) NvL. 
Biatora muscorum (Sw.) TucK. 
Biatora decipiens (EimH.) FR. 
Biatora decipiens (EHRH.) FR. var. dealbata AucT. 
Endocarpon hepaticum Acr-r. 
Some of the plants of this formation have been found at 
Mankato and also at Minneapolis, but the formation is not well 
developed at either place. However, it is beautifully developed 
at Fayette, Iowa, and because of its remarkable similarity there 
to the Granite Falls formation about two hundred miles distant, 
I give it below for the sake of comparative study. 
Biatora decipiens lichen formation of exposed calcareo1ts eartk 
(Fayette, Iowa). 
Heppia despreauxii (Mowr .) TucK., C. 
Urceolaria scruposa (L.) NvL., C. 
Biatora muscorum (Sw.) TucK., C. 
Biatora decipiens (EHRH.) FR., C. 
Biatora decipiens (EIIRH.) FR. var. dealbata AucT ., C. 
Biatora fossarum (DuF.) MoNT. 
Endocarpon hepaticum AcH., C. 
It will be seen that the two formations are identical except 
that each one contains one species not found in the ot~e:· 
Again, this slight difference becomes less significant when ~t 18 
~tated that each of these two plants not found in both forrnat10? 5 
lS rather rare in the formation in which it occurs . The six 
lichens common to both formations I have indicated in the Fay-
ette list (C). In both localities the formations are formed on 
hill sides and seen to be somewhat better developed on south-
ward than on northward slopes. I have not see n similar forrna-
. they 
ttons well developed elsewhere, but it is probable that . 
reach their best development on unshaded hill sides where oth.ei 
t · · h d with 
. ~ege atron 1s scanty and where the lichens are was e . 
lime im d d · g rains· 
- pregnate water flowing down the slope unn 
Biatora decipieus (Ehrh.) Fr. and Eudocarpon !iepatic1t111 Ach· 
~re t~e most common plants of these formations, but the latter 
18 quite as common in another formation of non-calcareous earth, 
which I have named for it, not confined to hill sides. 
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Closely related to the above formatio ns are two occupyi ng 
the same areas and named for a lichen almost wholly confined 
to them. They follow below: 
Lccanora calcarea co11torta lichen .formation o.f c:rposcd hme-
stoue pebbles (Granite Falls). 
Placodium vitellinum (E1m11.) NAEG. and HEPP. var. aurel-
lum AcH. 
Lecanora calcarea (L. ) 0:1nrnRF. var. contorta FR. 
Lecanora privigna (ACIJ.) ~YL. 
Lecanora privigna (Ac11.) TYL. var. pruinosa A T. 
Endocarpon pusillum H Eow. 
Verrucaria muralis Acn. 
Staurothele diffractella ( YL . ) TucK. 
Like the last, this formation is not well developed in other 
studied portions of Minne ota, and I shall give the similar one 
for Fayette, Iowa, for comparison . 
Lecanora calcarea contorta lichen .formation o.f exposed hme-
stone pebbles (Fayette, fowa). 
Placodium cinnabarinum (AcII.) Auz. 
Placodium vitellinum (E1m11.) ~ AEG. & IIEPr. rnr. aurellum 
Ac11., C. 
Lecanora muralis ( c11REv.) cnAER. var. versicolor FR. 
Lecanora calcarea (L. ) 0:1rnERF. 
Lecanora calcarea (L.) 0:1DIERF. var. contorta Fr. 
Lecanora privigna ( en . ) ~ YL., C. 
Rinodina bischoffii (HErr.)KoERB. 
Biatora russellii Tu K. 
Endocarpon pusillum HEow., C. 
Verrucaria nigrescens PERS. 
Verrucaria muralis en., C. 
Lichens common to the two formations are marked (C) in the 
Fayette li t, and comparison shows marked similarity in the two 
formations about 200 mile distant, except that the latter i con-
siderably better developed than the former. This is a would 
be expected when we consider that the Iowa region i one where 
limestones abound, while the l\Iinne ota i one in which the 
limestone pebbles are those transported in glacial drift and are 
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less numerous. All the species of these formations, except the 
Bz'atoras, have been found elsewhere in Minnesota, but not ag-
gregated into definite formations. 
Comparing the last two series of formations, viz ., those of 
calcareous earth and those of drift pebbles of the same areas, 
it will be noted that the former, because of their position on 
dry hill-sides, consist as a whole of lichens having small foli-
aceous or granular thalli, while those on the yet dryer and 
harder calcareous pebbles are almost entirely made up of strictly 
crustaceous plants. 
The formations of exposed and shaded limestone bluffs come 
next in natural order, and the analysis is difficult, since some of 
the lichens of these formations grow about equally well in sun-
shine and shade. These I shall indicate by an interrogation 
point(?). From the prevalence of gelatinous lichens they may 
be named as follows : 
Gelatinous liclien formation of shaded (or damp) lt'mcstone 
bluffs (Mankato) . . 
Pannaria nigra (Huns.) N YL. 
Pannaria languinosa (AcH.) KoERB. 
Omphalaria kansana Tucrc ? 
Omphalaria pulvinata NvL.? 
Collema plicatile ScHAER. 
Collema pustulatum ACir. 
Leptogium lacerum (Sw.) FR. 
Placodium citrinum ( HoFFl\L) LEIGHT. 
Biatora inundata FR. 
Buellia alboatra ( HoFFM.) Tn. FR. var. saxicola FR· 
Endocarpon miniatum (L.) Scr-IAER. 
Staurothele umbrina (WAHL.) TucK. 
~imilar formations do not exist in other surveyed portions ~f 
Mrnnesota.' except at Minneapolis, where the development 15 
poor. It is as follows : 
Gelatz'11ous li'clten formation of sitaded (or damp) calcareottS 
rocks (Minneapolis). 
Pannaria nigra (Huns.) NYL., C. 
Pannaria languinosa (AcH.) KoERB., C. 
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Omphalaria sp. 
Leptogium lacerum (Sw.) FR., C. 
Endocarpon miniatum (L.) Sc11AER., C. 
Placodium citrinum (IloFFM.) LEIGHT., C. 
The plants of the Minneapolis Ii t are all but one common (C) 
to both formations and may be regarded a characteristic of 
such formations . Since the last formation is poorly developed, 
I may add the sim ilar one for Fayette, Iowa, which i better 
developed than either of the above . 
Gelatinous lichen formation of shaded (or damp) cakareous 
rocks (Fayette, Iowa). 
Pannaria nigra (H us.) NYL. 
Pannaria languinosa ( cII.) Kormu. 
Omphalaria pulvinata Nn,.? 
Omphalaria umbella TccK.? 
Omphalaria p. 
Collema plicatile Sc1L\ ER.? 
Collema furvum (ACI!.) 1 n.? 
Collema pustulatum Acll.? 
Leptogium lacerum (Sw.) Fri. 
Leptogium chlorometum ( ' ·.) i • n .. 
Placodium citrinum (IIoFnr. ) LEIGHT. 
Biatora trachona FLoT. 
Buellia alboatra (IloFv:.r.) Tn. FIL \"ar. saxicola Frc 
Endocarpon miniatum (L.) c11AER.? 
Staurothele umbrina (\YAHL.) T · 'K .? 
The introduction of the Fayette formation i of pecial intere t 
for the following rea on. The first :Minnesota formation i a 
mile back from the Minnesota river on a bluff along which the 
river once flowed but which now i left dry except for the tree 
which overhang it and shade the lichen of the formation . 
The Fayette formation is on a bluff at the water' edge, and the 
plants are growing within one to ten feet of the water. Doubt-
less this in part causes the greater richne . The Mankato for-
mation is an interrupted one, none of the plant persi ting in 
who1ly unshaded spot . The Fayette formation on the other 
hand, extends for miles , without complete interruption, wher-
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ever the bluffs exist. With the greater amount of moisture at 
the water's edge, some of the plants of the Fayette formation 
grow well in sunshine and even on south exposures. These I 
have indicated by an interrogation point ( ?) . These, for most 
part gelatinous lichens, require a good amount of moisture; and 
if growing far from water seek shade for it. In the Fayette 
locality many trees have been cut recently along the bluffs so 
that the plants are more exposed than formerly. The Minne-
apolis list can be considered a formation only in the sense of a 
group of plants growing under like conditions, for owing to 
somewhat dryer climate the formation is poorly developed a.s to 
individuals and may be designated as a scattered formation, 
only one or two of the species usu ally growing in one limited 
area, along the bluffs and long stretches of bluff between these 
areas frequently not bearing a single plant of the formation: 
Next in order comes the lichen formation of exposed lime-
stone bluffs, which I shall designate as follows from the presence 
of a large proportion of angiocarpous lichens. 
Angiocarpous liclieu formati"on of lz"mestone bluffs (Mankato)· 
Theloschistes lychneus (NvL.) TucK. 
Placodium elegans (LINK.) DC. 
Placodium vitellinum (Eimn.) NAEG. and H EPP var. aurel-
lum AcH. 
Placodium aurantiacum (LIGHT.) NAEG. and HEPP. 
Lecanora hageni AcH. 
Lecanora erysibe NvL.? 
Endocarpon pu<illum H Eow.? 
Endocarpon miniatum (L.) Sc11AER.? 
Staurothele diffractella (N YL.) TucK. 
Verrucaria fuscella FR. 
Verrucaria nigrescens PERS. 
Verrucaria muralis AcH. 
1 might add similar formations from Minneapolis and Fayette, 
Iowa; but the analysis is very uncertain so that the comparisons 
could have little value. 
1 shall now consider the sandstone bluff formations of certain 
1 r · d oca ities, simply designating them as formations of damp san -
stone since they are fo und along streams where the rocks are 
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well supplied with moisture. The first of the formations is 
almost completely shaded, but the second is only partially 
shaded, moisture, the thing real ly sought by the plant , being 
sufficient in more or less exposed spots so that the le s ombro-
phyt1c plants of the group thrive twenty or thirty feet from 
th e water's surface, and even the more shade-loving ones are 
found in exposed spots nearer the water. I hall now record 
the formations as follows, de ignating the le s ombrophy tic 
plants of the second formation thus ( ? ; . For the e formations 
I suggest the follow ing name from a plant almo t wholly con-
fined to them in Minnesota. 
Usnca barbata rubiginca l/chcn formation of damp sa1ldstone 
bluffs ( Minneopa Fall ). 
Ramalina calicaris (L.) FR. ,·ar. farinacea HAER. 
Usnea barbata (L.) FR. var. hirta FR. 
Usnea barbata (L.) FR. var. rubiginea l\I1c11x. 
Peltigera canina (L. ) II0Fn1. var. sorediata Ac11. 
Leptogium chloromelum ( w.) NYL. 
Pannaria languinosa (Ac11.) KoERB. 
Cladonia furcata (Iluo .) FR. 
Cladonia furcata (Huos . ) FR. var . racemosa FR. 
Urceolaria scruposa ( L.) YL. 
Usnca barbata 1'ub igi1ua lichen formation of damp sandstone 
bluffs (:\linneapol i ) . 
Ramalina calicaris (L.) FR . var. farinacea c11A ER. , 
Usaea barbata (L.) FR. var. hirta FR., 
Usnea barbata (L.) FR. var. rubiginea [J 11x.? 
Parmelia conspersa (E1mu. ) Ac11.? T. 
Peltigera canina (L .) IloFF~r. var. sorediata cHA ER., E. 
Pannaria languinosa (Ac11.) KoERB., 
Lecanora subfusca (L.) A.ell. var. coilocarpa Ac11.? T. 
Urceolaria scruposa (L. ) • YL.? C. 
Cladonia crespi ticia (PE RS.) FL., T. 
Cladonia cornucopioides (L.) FR.? E. 
Endocarpon pusillum (I--IEow.) rnr. garovaglii KPII., E. 
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Comparing the two formations we find six common lichens of 
a total of nine recorded for the first and eleven for the second. 
Similar formations occm: at Pictured Rocks, Iowa, and at Rap-
idan, but I shall not multiply lists. As in the instance of cer· 
tain formations on shaded granite or quartzite recorded above, 
both of these formations are more or less mixed, being made 
up of lichens strictly lithophytic in adaptation and of others 
which have doubtless wandered from trees or from earth . As 
I have not been able to study such sandstone bluffs at a distance 
from trees, I have not attempted a definite analysis of these 
more limited formations as I did for the formations of the shaded 
granite and quartzite, but have simply indicated in the second 
list those which have probably wandered from trees by (T) and 
those from earth by (E). I have omitted from these sandsto.ne 
formations some of the rarer plants which I should have !11-
cluded had I attempted an analysis of these mixed formations. 
I shall now proceed to the two formations of trees, viz.• that 
of rough barked trees and that of trees having smooth ba~k. 
The distinctions are difficult in some instances as certain species 
grow in both habitats. Consequently, as in some instances, in 
formations previously considered, some plants are recorded for 
more than one formation. Moreover, it must be added that 
some of those recorded for rough barked trees frequently se~~ 
the smoother portions of the bark. The subfamily Parmelei is 
especially well developed in the rough bark formations, which 
may accordingly be named as follows : 
Parmelei lichen .formatz'on o.f trees with rough bark (Mankato)· 
Ramalina calicaris (L.) FR. var. fraxinea FR., G. 
Ramalina calicaris (L.) FR. var. fastigiata FR., G. 
Theloschistes chrysopthalmus (L.) NoRM., G. 
Theloschistes polycarpus (E1mu.) TucK., G. 
Theloschistes lychneus ( N YL. ) Tu cK. , G. 
Theloschistes concolor (DrcK.) Tuc1<., G. 
Parmelia perforata (JAcK.) ACII. 
Parmelia crinita Acu., G. 
Parmelia borreri Tu1rn., G. 
Parmelia tiliacea (HoFFM.) FLOERK., G. 
Parmelia saxatilis (L.) FR. 
Parmelia caperata (L.) ACII., G. 
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Physcia granulifera (Ac11.) TucK., G. 
Physcia pulverulenta (ScHREB.) NvL., G. 
Physcia stellaris (L.) T ucK. , G. 
Physcia tribacia (ACIJ .) T ucK. 
Physcia obscura (E1m11.) NvL., G. 
Physcia adglutinata (FLoERK.) YL. 
Collema pycnocarpum YL., G. 
Collema flaccidum Ac11. 
Leptogium myochroum (E1mu., c11AER.) T ucK . 
Placodium aurantiacum (L1G11T.) :-\AEG. and HEPP., G. 
Placodium cerinum (IIEow.) NAEG. and HEPP., G. 
Lecanora subfusca (L.) Ac11., G. 
Pertusaria pustulata (Ac11.) NYL. 
Pertusaria leioplaca (Ac11.) CJIAHR. 
Pertusaria velata (TuRN .) NvL. 
Biatora rubella (E11R11.) RABENJI. 
Biatora fuscorubella (HoFFM.) Tu K., G. 
Biatora subfusca FR., G. 
Lecidea enteroleuca FR., G. 
Buellia alboatra (HoFF~r.) T11. FR., G. 
Buellia parasema (Acn .) T11. FR. 
Opegrapha varia (PER .) FR., G. 
Graphis scripta (L.) ACll., G. 
Graphis scripta (L.) Acn. var. limitata Acn., G. 
Arthonia lecideella ~ YL. 
Arthonia radiata (PER .) T11. FR., G. 
Coniocybe pallida (PER .) FR. 
Pyrenula gemmata (ACll.) AEG., G. 
Pyrenula hyalospora I YL., G. 
Pyrenula nitida Ac11 . 
Pyrenula quinqueseptata (Nn.) T CK. 
Pyrenula leucoplaca (WALLR.) Krrn., G. 
Pyrenula megalospora sp. nov., G. 
In order to avoid reproducing a large portion of the above 
long list of names, I have for the similar formation at Granite 
F::ills marked those of the list found there (G) and add below the 
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Comparing the two formations we find six common lichens of 
a total of nine recorded for the first and eleven for the second. 
Similar formations occur. at Pictured Rocks, Iowa, and at Rap-
idan, but I shall not multiply lists. As in the instance of cer· 
tain formations on shaded granite or quartzite recorded above, 
both of these formations are more or less mixed, being made 
up of lichens strictly lithophytic in adaptation and of others 
which have doubtless wandered from trees or from earth. As 
I have not been able to study such sandstone bluffs at a distance 
from trees, I have not attempted a definite analysis of these 
more limited formations as I did for the formations of the shaded 
granite and quartzite, but have simply indicated in the second 
list those which have probably wandered from trees by (T) and 
those from earth by (E). I have omitted from these sandsto.ne 
formations some of the rarer plants which I should have rn-
cluded had I attempted an analysis of these mixed formations. 
I shall now proceed to the two formations of trees, viz.• that 
of rough barked trees and that 0£ trees having smooth ba~k. 
The distinctions are difficult in some instances as certain species 
grow in both habitats. Consequently, as in some instances, in 
formations previously considered, some plants are recorded for 
more than one formation. Moreover, it must be added that 
some of those recorded for rough barked trees frequently se~~ 
the smoother portions of the bark . The subfamily Parmelez 15 
especially well developed in the rough bark formations, which 
may accordingly be named as follows : 
Parmelei liclten formatz'on of trees wdlt roztglt bark (Mankato). 
Ramalina calicaris (L.) FR. var. fraxinea FR., G. 
Ramalina calicaris (L.) FR. var. fastigiata FR., G. 
Theloschistes chrysopthalmus (L.) NoRi\r., G. 
Theloschistes polycarpus (E11Rn.) TucK., G. 
Theloschistes lychneus (NYL.) Tuc1c, G. 
Theloschistes concolor (DrcK.) TucK., G. 
Parmelia perforata (JACK.) AcH. 
Parmelia crinita Acu., G. 
Parmelia borreri Tu RN., G. 
Parmelia tiliacea (HoFFM.) FLOERK., G. 
Parmelia saxatilis (L.) FR. 
Parmelia caperata (L.) ACI!., G. 
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Physcia granulifera ( Ac11.) TucK., G. 
Physcia pulverulenta (ScHREB.) NvL., G. 
Physcia stellaris (L.) TucK., G. 
Physcia tribacia ( ACJI.) TucK. 
Physcia obscura (E1m11.) NvL., G. 
Physcia adglutinata (FLoERK.) TvL. 
Collema pycnocarpum YL., G. 
Collema flaccid um AcH. 
Leptogium myochroum (E11R11., ScHAER.) T ucK. 
Placodium aurantiacum (LIGHT.) :\'"AEG. and HEPP., G. 
Placodium cerinum (I!Enw. ) NAEG. and HEPP., G. 
Lecanora subfusca (L.) A n., G. 
Pertusaria pustulata (Acn.) NvL. 
Pertusaria leioplaca (Acu.) Sc11AER. 
Pertusaria velata (TuRN.) NvL. 
Biatora rubella (E1mn.) RADE 11. 
Biatora fuscorubella (IloFFM.) T ucK., G. 
Biatora subfusca FR., G. 
Lecidea enteroleuca FR., G. 
Buellia alboatra (HoFnt.) T11. FR., G. 
Buellia parasema (AcH.) Tu. FR. 
Opegrapha varia (PERS.) FR., G. 
Graphis scripta (L.) Ac11., G. 
Graphis scripta (L.) ACll. var. limitata Acu., G . 
Arthonia lecideella TYL. 
Arthonia radiata (PERS.) T11. FR., G. 
Coniocybe pallida (PER .) FR. 
Pyrenula gemmata (ACH.) AEG., G. 
Pyrenula hyalospora I YL., G. 
Pyrenula nitida Ac11. 
Pyrenula quinqueseptata ( 'YL.) T ucK. 
Pyrenula leucoplaca (WALLR.) KnR., G. 
Pyrenula megalospora sp. nov., G. 
In order to avoid reproducing a large portion of the above 
long list of names, I have for the similar formation at Granite 
Fnlls marked those of the list found there (G) and add below the 
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only one found in the Granite Falls formation and not at 
Mankato, viz., Bi'atora naegelt'z' Tuck. Thus the mark (G) will 
indicate also those common to both formations and as a whole 
most characteristic of such lichen formations for the Minnesota 
valley. The Mankato area with its abundance of trees would, 
of course, be expected to possess richer tree lichen formations 
than Granite Falls, and with the exception of a single species, 
the rough bark formation of the latter area is but a partial repe-
tition of that of the former. 
The formation on trees with smooth bark at Mankato con-
tains all but two of the species of the similar formation at 
Granite Falls, and the treatment may be abbreviated as the last 
two above. The genus Pyrenula predominates in the forma-
tion, and some of the species are among the lichens most char-
acteristic of smooth bark. Therefore, the formations may re-
ceive the name which follows: 
Pyreimla lichen formation of trees w/th smooth bark 
(Mankato). 
Theloschistes polycarpus (EHRH.) TucK. 
Theloschistes con color (DrcKs.) TucK., G. 
Parmelia olivacea (L.) Acu., G. 
Physcia adglutinata (FLOERK.) NvL., G. 
Placodium cerinum (HEnw.) NAEG. and HEPP., G. 
Lecanora subfusca (L.) AcH., G. 
Rinodina sophodes (AcH.) NvL., G. 
Biatora fuscorubella (HoFFM.) TucK., G. 
Lecidea enteroleuca FR., G. 
Graphis scripta (L.) ACH., G. 
Arthonia lecideella NvL. 
Arthonia dispersa NvL., G. 
Pyrenula punctiformis (ACH.) NAEG., F. 
Pyrenula punctiformis (AcH.) NAEG. var. fallax NvL., F. 
Pyrenula nitida Ac TI:., F. 
Pyrenula thelena Acrr., :F. 
Pyrenula cinerella (FLOT.) TucK., F. 
Pyrenula cinerella (FLOT.) Tuer<. var. quadriloculata var· nov · 
Pyrenula leucoplaca (WALLR.) KnR., GF. 
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The two formed on smooth bark at Granite Falls and not at 
l\Iankato are Lcc/dca cntcrolt;uca Fr. Yar. achrz'sta Schaer. and 
Arthonz'a jtt1lciiformz's Ach. As in the rough bark formations, 
the one at Mankato is richer for the ame reason and, .trangely 
enough, my study of the Granite Falls area only discovered a 
single Pyrcnula on smooth bark. Iy name is scarcely appro-
priate for this formation, though it is for the one at fankato as 
it would be for others from other localities in :Minnesota and 
Iowa which might be added. \Vithout adding another list or 
another complete formation, I have indicated by (F) in the 
above list the Pyrcnulas of that list which occur on mooth 
bark at Fayette, Iowa. 
Persons acquainted with lichen species will readily ob erve 
in the lists for rough bark and smooth bark lichen formation , 
that the formation on rough bark i composed principally of the 
more foliaceous and fruticulose lichens while tho e of the , mooth 
bark for mations are in the main cru taceous lichen . Thi i 
possibly due in part to the fact that the e foliaceou and fruti-
culose lichens more ea ily gain a foothold on the rough bark 
which breaks up the thallus of tlie lichen adapted to smooth 
bark, thus tending to kill them. However it i probable that 
light, shade and moi ·tu re are al o factors, the large trees fur-
nishing more shade than the smaller one . 
ext in order naturally enough we may consider the lichen 
formation of old board· and old wood, and the formation are 
so nearly alike for l\Iankato and Granite Falls that they may be 
treated in a single Ii t by giving the :Mankato Ii t and marking 
(G) those common to the Granite Falls formation al o. Our 
Calt'cci are lichen seldom een in any other formations, hence 
the following name may be applied. 
Cahcci !z'chcn _format/on of old boards and wood 
(M ankato). 
Theloschistes chrysopthalmus (L.) 1 ORM., G. 
Placodium cerinum (l!Eow). AEG. and lIEPP. var. pyrocea 
NvL., G. 
Lecanora hageni A cII. , G. 
Lecanora varia (E1m11.) 1 YL., G. 
Rinodina sophodes (Atn.) YL., G. 
Rinodina sophodes (Ac11.) I YL., var. exigua FR., G. 
b ~---~~------------------.. 
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Buellia parasema ( Acu.) TH. FR., G. 
Buellia turgescens (NvL.) TucK'.'. 
Calicium parietinum AcH. 
Thelocarpon prasinellum NvL. 
The additions for Granite Fa11s are Cetrari'a ciliarz's (Ach.} 
Tuck., Lecidea entcroleuca Fr. and Calidztm querci'nttm Ach. 
As in other instances the common forms are those most charac-
teristic of such formations. I have not detected the Calt'cz'itm 
for which I have named the Mankato formations at Granite 
Falls, where it is replaced by another species, and I shall add 
the species, Acoliitm tt;t;illare (Ach.) Dn., which is one of the 
Calicet' common in the similar formation at Favette, Iowa) and 
the only one found in the like formation at Minneapolis . It 
mu t be admitted that the name used for these formations, while 
it may be applied, is not so appropriate for the related for~a-. 
tions in the lake Superior region where some of the Ca!tcez 
grow on living bark and yet others on rotting wood . 
But one formation remains to be considered, viz., that of rot-
ting stumps and prostrate logs. In these formations the most 
common plants are those of the genus Cladonia and the forma-
tions may accordingly receive the following name: 
Cladonz'a formation of rotten wood (Mankato). 
Peltigera canina (L.) HoFFM., G. 
Peltigera canina (L.) HoFFM., var. sorediata ScHAER· 
Cladonia fimbriata (L .) FR., G. 
Cladonia fimbriata (L.) FR. var. tubreformis FR., G · 
Cladonia gracilis (L.) NvL., G. 
Cladonia gracilis (L.) NvL., var. verticillata FR., G. 
Cladonia symphycarpia TucK. 
Cladonia macilenta (EHRH.) HoFFM. 
Cladonia cristatella Tuc1c 
The only species found at Granite Falls in the similar forma-
t'.011 and not at Mankato is Bt'atorajlexuosa Fr. and the forma-
tion may, with this addition, be indicated by marking (G) t~ose 
plants of the Mankato formation common to both. Comparison 
with formations from other localities would show some varia-
tion, but the Clado11t'as would predominate and give character 
to the formations. Wood commonly rots in moist shady places, 
Fink: LICHENS OF THE lll!Nl\E OTA \ . ALI.EL 307 
furnishing an abundance of moisture, and we find accordingly 
that the formations on rotten wood are made up in large part of 
fruticulose lichens. The Calicei formations of old wood are 
exposed to drier conditions and are composed almost entirely of 
lichens having poorly developed thalli. 
I must empha ize here that lichens of nearly all the forma-
tions enumerated above enjoy moist places, and that lack of 
moisture produces a decrease in richness both in ize and num-
ber of individuals and in numbers of species in the formation . 
I repeat this, which I have established for some part of Iinne-
sota previously, because some persons may suppo e that lichen , 
because of their xerophytic adaptations, thrive a well in the 
driest spots as in those affording more moisture. The excep-
tions to this general statement will appear from a careful tudy 
of the analyses made of the various formations. 
The gelatinous lichen formation of shaded lime tone ( Iinne-
apolis) has been called a scattered one, and I have explained 
what is meant by the expre ion. Other of the same kind are 
the Cladonia-Peltigera lichen formations of shaded earth, the 
angiocarpous lichen formations of exposed limestone bluffs, the 
Calz'cei lichen formations of old wood and in some instances the 
Cladonia lichen formations of rotten wood, though in other in-
stances ha!£ or more of the specie of Clado11ta of the forma-
tion may be found on a single log. Thu :formation of the 
kind last named and like the one first named in thi paragraph 
differs from the other three named in the paragraph in that they 
may or may not be cattcred while the three alway are, o far 
as I know, except the Calt"ce/ formation which may be found 
nearly complete on a few rods of old fence in ome favorable 
instances. The two formations of trees are widely extended; 
but they are not cattered as I have u ecl the term since one 
commonly finds a good proportion of the pecie of either for-
mation in passing a short di tancf! in the woods. 
Also in my classification we have the peculiar condition of 
two lichen formation occupymg the ame area. Thi i illus-
trated by the B/atora dcop/e1ls lichen formation of expo ed 
calcareous earth and the Lecanora calcarea C01liorta lichen 
formation of exposed limestone pebbles, or by the Lccanora 
lichen formations of exposed granite or quartzite and the Endo-
carpon hepatiwm lichen formation of exposed earth. Yet it i 
apparent that the formations are di tinct in both in tances, the 
·- - ---
308 MINNESOTA BOTANICAL STUDIES. 
division being based on substratum as well as amount of light 
and moisture. 
As a whole, the formations may be said to be azonal and 
without definite form or extent, both depending upon location 
of proper substrata, protection from or exposure to light, etc. 
In my paper I have used the expression '' lichen formation" 
to include lichens only. Of course, these plants are in some 
instances found growing upon the same substrata and in the 
same general set of conditions as plants of other groups, and 
which might have been listed in the formations. However, I 
may be excused, in a paper on lichen distribution, for omitting 
other plants than lichens, especially since I could not po~sibly 
have treated the other plants with the same detail that I have 
accorded the lichens. 
I know of no other paper which has dealt exclusively with 
lichen distribution as I have done herein, and surely this anal-
ysis must be helpful in the study of the lichen flora of other 
regions. The multiplicity of observations necessary for such a 
detailed study are not easy to make, and I am sure that much 
of interest has escaped me. However I hope that this paper 
' . t 
may stimulate others to study the lichens from an ecologic porn 
of vievy. 
LIST OF SPECIES AND VARIETIES. 
I. Ramalina calicaris (L.) FR. var. fraxinea FR. 
On trees and old wood, infrequent or rare. Mankato, June 
23• 1899, no. 55, June 26, 1899, no. 102, and June 28, 1899• 
no. I64. Granite Falls, July II, I899, no. 385 and July 1 3• 
I899, nos. 510 and 533. 
2. Ramalina calicaris (L.) FR. var. fastigiata FR. 
On trees and rocks, rare. Mankato, June 23, I899, no. 54· 
New Ulm, July 5, I899, no. 275. Granite Falls, July 14 1 l899• 
no. 5I8, and July 17, 1899, no. 588 . 
3· Ramalina calicaris (L.) FR. var. farinacea ScHAER· 
On sandstone and granite. Mankato ( Minneopa Falls)• Jun~ 
27• I899, no. I54· Redwood Falls, July 6, I899, no. 3o5, an 
July 8, I899, no. 349· Granite Falls, July 12, 1899, no. 460· 
4· Ramalina polymorpha (AcH.) TucK. ? 
On shaded granitic rocks in first locality and on a large 
bowlder in the second, rare. Granite Falls, July 12, 1899, no. 
----------------
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456, and July 13, 1899, no. 492. Pipestone, July 19, 1899, no. 
64r. 
The plants are placed here provisionally. 
They resemble in part Ramaliua calicaris (L.) Fr. var . .fari-
nacea Schaer. 
ot preYiously reported from Minnesota and new to the Mis-
sis ippi valley. 
5. Cetraria ciliaris (Acu.) T ucK. 
A single sterile specimen collected on an old cedar stump. 
Granite Falls, July 17, 1899, no. 570. 
6. Usnea barbata (L.) FR. var. florida FR. 
On an old stump, only seen once and then sterile. Granite 
Falls, July 17, 1899, no. 565. 
7. Usnea barbata (L.) FR. var. hirta FR. 
On sandstone, rare. Mankato ( Iinneopa), June 27, 1899, 
no. l5I. 
8. Usnea barbata (L.) FR. var. rubiginea fJcux. 
On sandstone and granite rocks, rare. Mankato ( Iinneopa 
Falls), June 27, 1899, no. 152. Redwood Falls, July 1 99, 
no. 350. 
9. Theloschistes chrysopthalmus (L.) 1 oR~r. 
On trees and old boards, rare or infrequent except at Granite 
Falls, where the plant is frequent. Mankato, June 22, l 99, 
no. 9. M::tnkato (Rapidan), June 2 , l 99, no. 163. ew 
Ulm, July 4, 1899, nos. 226 and 227. Redwood Falls, July 6, 
1899, no. 302, and July , 1 99, no. 3-fO· Granite Fall July 
l 1, 1899, no. 387, and July 1 ~, 1 99, no. 5-t9· 
ro. Theloschistes polycarpus (famn.) T CK. 
On tree and rocks, rare. Mankato, June .i6, 1 99, no. ro7. 
Granite Falls, July 12, 1899, no. H7• and July 15, 1 99, no. 53r. 
1 r. Theloschistes lychneus ( YL.) TucK. 
On trees and rock , frequent. :.\Iankato, June 2 2, 1 99, no. 
5· ew Ulm, July 5, 1899, no. 263. Redwood Fall July , 
1899, no. 330. Granite Falls, July II, 1899, no. 43 and July 
17, 1899, no. 579. 
12. Theloschistes concolor (DrcKs.) TucK. 
On trees and old wood, common al the fir t locality and rare 
at the second. Mankato, June 22 l 99, no. 7. Granite Fall 
July II, 1899, no. 377. 
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13. Theloschistes concolor (DrcKs.) TucK. var. effusa TucK. 
On trees rare. Mankato, July 1, 1899, no. 216a. 
14. Parmelia perforata (JAco.:,) AcH. 
On trees, rare. Mankato, June 26, 1899, no. 134· 
15· Parmelia cetrata AcH. 
On trees and rocks, rare except at the last locality where the 
plant is frequent. New Ulm, July 4 1899, no. 228. Redwood 
Falls, July 8, 1899, nos. 329 and 360. Granite Falls, July 12, 
i899, no. 455, and July 17, 1899, nos. 550, 573 and 574· 
16. Parmelia crinita AcH. 
On trees and granitic rocks, rare. Mankato, June 23, 1899, 
no. 47. Mankato (Minneopa Falls), June 27, 1899, no. 133· 
New Ulm, July 5, 1899, no. 258. Granite Falls, July 11, 
1899, nos. 400 and 439. 
1 7. Parmelia borreri Tu RN. 
On trees and granitic rocks, common. Mankato, June 22, 
1899, no. II. New Ulm, July 5, 1899, no. 288. Redwood 
Falls, July 8, 1899, no. 335. Granite Falls, July 11, 1899, nos. 
383 and 389. 
18. Parmelia borreri TuRN. var. rudecta TucK. 
On trees and old wood, infrequent. Mankato, June 23, 1899, 
no. 12, and July 23, 1899, no. 58. 
19. Parmelia borreri TURN. var. hypomela TucK. 
On shaded granite rocks, rare and sterile. New Ulm, July 
5, 1899, no. 287. 
20. Parmelia tiliacea (HoFFM.) FLOERK. 
On trees, infrequent. Mankato, June 23, 1899. 
2 r. Parmelia saxatilis (L.) FR. 
On trees and rocks, rare. Mankato, June 26, 18991 no. lo6. 
New Ulm, July 5, 1899, no. 264. Redwood Falls, July 8, 
1899, no. 34r. Granite Falls, July 11, 1899, no. 414. 
22. Parmelia saxatilis (L.) FR. var. sulcata NvL. 
On old wood and shaded rocks, rare. Mankato (Rapidan), 
June 28, 1899, no. 165. Granite Falls, July 17, 1899, no. 586· 
23. Parmelia saxatilis (L.) FR. var. panniformis (ACI-1· 
(ScIIAER.? 
On shaded rocks, rare. New Ulm July 5, 1899, no. 268· 
Granite Falls, July l 7, 1899, no 561. ' 
The plant is placed here provisionally. 
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ot previously reported from Minnesota and new to the 
Mississippi valley. 
24. Parmelia olivacea (L.) Ach. 
On trees and old wood, rare. Mankato, June 23, 1899, no. 
6r. Granite Falls, July 15, 1899, no . 537. 
25. Parmelia olivacea (L.) ACII. var. prolixa ACll. 
On granitic rocks, quartzite, pipestone and once collected on 
earth, frequent except at the first locality, where it i rare. 
Morton, July 7, 1899, no. 315. Granite Falls, July 11, 1899, 
no. 405. Pipestone, July 18, 1899, no . 594, 6o9 and 621, and 
July 19, 1899, no. 643. 
26. Parmelia caperata (L.) ACll. 
On trees and granitic rocks, frequent. Mankato, June 23, 
1899, no. 53. Mankato ( 1inneopa) June 27, 1899, no. 153. 
New Ulm, July 5, 1899, no. 285. Granite Falls, July II, 
1899, no. 44r. 
27. Parmelia conspersa (EuRH.) A 11. 
On granitic rocks, quartzite and pipestone common or abun-
dant. New Ulm, July 5, 1899, no. 269. Granite Fall , July 
12, 1899, no. 449. Pipestone, July 18, 1899, no. 589 and 
July 19, 1899, no. 637. 
28. Physcia speciosa (WuLF., Ac11.) I YL. 
On rocks and mossy bases of trees, infrequent. fankato, 
June 22, 1899, no. 13. New Ulm., July 5, 1899, no. 28r. 
Granite Falls, July II, 1899, no . 37+ 
29. Physcia granulifera (Ac11.) T K. 
On trees, rare. l\.Jankato, June 24, 1899, no. 4. Granite 
Falls, July II, 1899, no. 372. 
30. Physcia pulverulenta ( CllREB.) YL. 
On rock and trees, frequent. Mankato, June 23, l 99, no. 
52. New Ulm, July 5, 1899, no. 2 6. Granite Fall , July II, 
1899. no. 383. 
3 r. Physcia stellaris (L.) TucK. 
On trees and rocks, common or abundant. Mankato, June 
23, 1899, no . I. New Ulm, July 5, 1899, no 297. Granite 
Falls, July II, 1899 no. 431, and July 13, 1899, no. 481. 
32. Physcia stellaris (L.) TucK. var. apiola NvL. 
On granitic rocks, infrequent. Mankato, June 23, 1899, no. 
44. Granite Falls, July 12, 1899, no. 463. 
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33. Physcia tribacia (Actt.) TucK. 
On wood, granite and quartzite, rare. Mankato, June 23, 
8 77 d J 1 8 2 6 Granite Falls, July l 99, no. , an u y l, l 99, no. l . 
14, 1899, no. 517. Pipestone, July 18, 1899, no. 601 and July 
19, 1899, no. 634. 
34. Physcia cresia (HoFFM.) NvL. 
On bowlders and all kinds of rocks in the region, except lime-
stone, frequent. Mankato, June 23, 1899, no. 76. New Ulm, 
July 5, 1899, nos. 290 and 296. Granite Falls, July 12, 1899, 
no. 443. Pipestone, July 18, 1899, nos. 618 and 624. 
35. Physcia obscura (EHRH.) NvL. 
On trees and rocks, common. Man}rnto, June 1899, no. 76a. 
New Ulm, July 5, 1899, no. 289. Granite Falls, July II, 1899, 
no. 378, and July 17, 1899, no. 583. 
36. Physcia adglutinata (FLOERK.) NvL. 
On trees, frequent. Mankato, June 23, 1899, no. 45· Gran-
ite Falls, July II, 1899, no. 382 and July 13, 1899, no. 482· 
3 7. Pyxine sorediata FR. 
On granitic rocks, rare. Granite Falls, July 17, 1899, no. 
578. 
38. Peltigera rufescens (NECK.) HoFFM. 
On earth and mossy rocks, frequent. Mankato, June 25• 
1899, no. 48. Mankato (Minneopa Falls), June 27, 1899, no. 
150. New Ulm, July 5, 1899, no. 25r. Granite Falls, July 
II, 1899, no. 395 and July 17, 1899, no. 559· 
39· Peltigera canina (L.) HoFFM. 
On earth and rocks, common. Mankato (Minneopa Falls), 
June 27, 1899, no. 149· New Ulm, July 5, 1899, no. 262· 
Granite Falls, July u, 1899, no. 390, and July 17, 1899, no. 
580. 
40. Peltigera canina (L.) HoFFM. var. spongiosa Tuc1c 
On earth: rare. Redwood Falls, July 8, 1899, no. 357· 
Not previously reported from Minnesota. 
4r. Peltigera canina (L.) HoFFM. var. spuria AcH. 
On earth, rare. Mankato (Rapidan), June 28, i899, no. 161 · 
42· Peltigera canina (L.) HoFFM. var. sorediata ScHAER· 
On earth and old wood, rare, Mankato, June 26, 1899, n~· 
121. New Ulm, July 5, 1899, no. 260. Granite Falls, Ju Y 
13• 1899, no. 512. 
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43. Peltigera horizontalis (L.) HoFFM. 
On shaded earth, frequent locally. Redwood Fall , July 6, 
1899, no. 3or. 
44. Heppia despreauxii (Mo NT.) TucK. 
On earth, rare at first locality and frequent at second . Man-
kato (Rapidan) June 28, 1899. no. 177. Granite Falls, July II, 
1899, no. 39-t• July 13, 1899, no. 507 and July 14, 1899, no. 
522. 
l ot previously reported from Minne ota. 
45. Heppia polyspora TucK.? 
On earth, rare. Granite Falls, July 13, 1899, no. 49 . 
S I . I l . l 5- 3 . Tl . d pores sp 1enca or subsp 1enca , _ 8 m1c. 11s excee s ::,-
Tuckerman's mea urements. Apothecia occasionally urpa -
ing one mm. in diameter. I may later find it nece ary to 
separate this as new specie . 
Not previou ly reported from l\1innesota. 
46. Pannaria languinosa (.Ac11.) KoERB. 
On variou rock., earth and tree in shaded place , common 
or abundant. 1ankato, June 23 . I 99, no. -o. J. Tew 'Im, 
July 5, 1899, no. 2 o. Granite Falb, July 11, 1899, no. 396, 
and July 17, 1899, no. 569. 
47. Pannaria microphylla ( w.) DELTs. 
On shaded granite, infrequent. Redwood Fall.· July 8, 
1899, no. 345. Granite Falls, July II, I 99, no. 3 4. 
48. Pannaria nigra (Ikos.) .1. TYL. 
On limestone, common locally. l\Iankato, June 24, I 99 
no. 95 · 
49· Ephebe pubescens FR. 
On quartzite, rare. 1 ew Ulm, July 5, I 99, no. 257. 
50. Pyrenopsis phreococca TucK. 
On bowlder', rare. Mankato, June 23, I 99, no. 7+· 
Not pre,·iously reported from l\1inne·ota and new to the 
Mississippi valley. 
5I. Pyrenopsis melambola Tt.:cK.? 
On bowlders, frequent. l\Iankato, June 29, I 99, no. I 9· 
Spore somewhat small (7-IO x 4-5 Yz mic. )· 
Not previously reported from l\finne ota and new to the 
Missis ippi valley. 
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52. Omphalaria kansana TucK. 
On limestone, locally frequent. Mankato, June 23, 1899, 
no. 27. 
Not previously reported from Minnesota. 
53. Omphalaria pulvinata NvL. 
On limestone, rare. Mankato, June 27, 1899, no. 148. 
Not previously reported from Minnesota. 
54. Omphalaria phyllisca (WAHL.) TucK. 
On granitic rocks, rare. Redwood Falls, July 6, 1899, no. 
360, and July 8, 1899, nos. 338 and 343. Granite Falls, July 
17, 1899, nos. 572 and 584: 
Not previously reported from Minnesota and new to the 
Mississippi valley . 
55· Collema pycnocarpum NvL. 
On trees and once on rocks, general,ly distributed in the 
Minnesota valley, but rare. 
Mankato, June 23, 1899, no. 60, and June 24, 1899, nos. 89 
and 97. Mankato (Minneopa Falls), June 27, 1899, no. 136· 
Redwood Falls, July 6, 1899, no. 309, and July 8, 1899, no. 
355· Granite Falls, July II, 1899_ no. 380. 
56. Collema flaccidum AcH. 
On trees and rocks, rare. Mankato, June 23, 1899, no. 8r. 
Mankato (Minneopa), June 27, 1899 , no. 137. New Ulm, July 
5, 1899, no. 278. 
57. Collema pulposum (BERNH.) NvL. 
On earth and rocks, common in first locali ty. Mankato, 
June 22 • 1897, no. 3, and June 23, 1899, no. 79· Granite 
Falls, July 11, 1899 , no. 417 . 
58. Collema tenax (Sw.) Arn. 
On earth, rare. Mankato (Rapidan), June 28, 1899, no. 169· 
ot previously reported from Minnesota. 
59· Collema plicatile ScuAER. 
On calcareous rocks, locally frequent. Mankato, June 23• 
1899, no. 28. 
ot previously reported from Minnesota. 
6o. Collema pustulatum AcH. 
On calcareous rocks, rare. Mankato, June 26, 1899, no· 
III. 
Not previously rerorted from Minnesota. 
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6r. Collema furvum (Acu.) NvL. 
On shaded rocks, infrequent. ew 
283. Redwood Falls, July 6, I899, no. 
July II, I899, no. 39r. 
Im, July 5. I 99, no. 
307. Granite Fall , 
Not preYiously re.ported from Minnesota. 
62. Leptogium lacerum (Sw.) FR. 
On various rocks, usually shaded, frequent. 1ankato, June 
23, I899, no. 49. Redwood Falls, July , I899, no. 328. 
Granite Falls, July I3, I899, nos. 4 o and 497 and July I7, 
I899, no. 568. 
63. Leptogium pulchellum (Acn.) NYL. 
Collected once on a large bowlder in a shaded ravine, rare. 
Mankato, July I, I899, no. 2I2 . 
Not previously reported from Minnesota. 
6,~. Leptogium chloromelum ( w.) NvL. 
On mos y, haded and ·tone, rare. Mankato (;\finneopa 
Falls), June 27, I 99, no. I4f· 
6_- . Leptogium myochroum (E11Ru., c11AER.) Tu K. 
On tree and haded granitic rock , rare . Mankato, June 
26, I899, no. 126. 1ankato (Rapidan), June 2 , I 99, no. 
I66. Granite Falls, July II, I 99, no. 392. 
66. Placodium elegans (LrxK.) DC. 
On various rocks· common at Granite Fall , infrequent el e-
where . Mankato, June 2-.j., I 99, no. 3. Redwood Fall , 
July 8, I899, no. r3· Granite Falls, July II, I 99 110. 440. 
Pipestone, July I , I 99, no . 592 and 6o3. 
6i. Placodium murorum (lloFFllr.) D . 
On granitic rock , rare. Granite Fall , July I2, I 99, no. 
452. 
68. Placodium cinnabarrinum (Acn.) uz. 
On various rock , frequent or common. :\fankato, June 23, 
I 99, no. 73, and June 30, I 99, no. 200. l\1orton, July 7 
I899, no. 320. orth Redwood, July IO, I 99, no. 369. Gran-
ite Fall July II, I899, no. 4I1. Pipe tone, July I , 1 99 
no. 607. 
69. Placodium aurantiacum (L1G11TF.) XAEG. and lIEPP. 
On trees and rocks, common at first locality. ;\1ankato 
June 22, I899, no. 19, and June 23, 1 99. no. 3 . Granite 
Falls, July II, I 99, no. 375· 
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70. Placodium citrinum (HoFFM.) LEIGHT. 
On limestone, rare. Mankato, June 26, I899, no. I I 7 · 
7r. Placodium cerinum (HEnw .) NAEG. and HEPP. 
On trees and old wood, common. Mankato, June 22, i899, 
no. I8, and June 23, r899, no. 75. Mankato (Rapidan), June 
28, 1899, nos. 178 and 179· Granite Falls, July II, I899, nos. 
432 and 435. Granite Falls, July I7, I899, no. 553· 
72. Placodium cerinum (HEnw.) NAEG. and HEPP. var. sider-
itis TucK. 
On granitic rocks and catlinite, common. Mankato, June 
23, 1899, no. 41, June 26, I899, no. u4, and June 30, 1899, 
no. 198. New Ulm, July 5, 1899, no. 247. Granite Falls, 
July 12, 1899, no. 444. Pipestone, July I8, 1899, no. 613. 
73. Placodium cerinum(HEnw.) NAEG. and HEPP. var. pyracea 
YL. 
On old boards, infrequent. Mankato, June 22, 1899, no. 2· 
Granite Falls, July II, 1899, no. 430. 
74· Placodium ferrugineum (Huns.) HEPP. 
On old wood, rare. Mankato, June 22, 1899, no. I7 · 
ot previously reported from Minnesota. 
75· Placodium ferrugineum (Huns .) HEPP. var. pollinii TucK. 
On dead cedars, rare. New Ulm, July 4, 1899, no. 23o . 
Not previously reported from Minnesota. 
76. Placodium vitellinum (Er-IRH.) NAEG. and HEPP. 
On granite and quartzite, common. Mankato, June 3_0 • 
1899, no. 203. New Ulm, July 5, 1899, no. 292. Granite 
Falls, July 12, 1899, no. 462. Pipestone, July I8, 1899, no . 
629. 
77 · Placodium vitellinum (EIIRn.) NAEG. and HEPP. var. aurel-
lum Acu. 
On granite, quartzite and sandstone, frequent. Mankato, 
June 22, 1899, no. IO. New Ulm, July 4, I899, nos. 233, 237 
and 239. Granite Falls, July 14, I899, no. 523. 
78. Lecanora sp. 
On granitic rocks, frequent locally. Granite Falls, July 11 ' 
1899, no. 408. Spores 13- 16 mic. Seems near Lecanora 
8-9.5 d 
gelida (L.) Ach., but the thallus is probably too rough an 
heavy. 
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Not previously reported from Mmnesot~ and new to the Iis -
issippi Valley. 
79· Lecanora rubina (Vn,L.) Ac11. 
On granite, quartzite and pipe~tone, common. fankato 
(Rapidan), June 28, I899, no. I6o. ew Im, July 5, I 99, 
no. 248. Granite Falls, July II, I899, no . 40I and July I2, 
I899, no. 45i. Pipestone, July I8, I899, no. 6!7, and July I9, 
I899, no. 644. 
80. Lecanora rubina (VILL.) Acn. var . heteromorpha Ac11. 
With the la t, frequent. I ew Ulm, July 5, I 99, no. 266. 
orth Redwood, July 10, I899, no. 36r. Granite Fall , July 
I I, I899, no. 409. Pipestone, July I8, I899, and July I9, I 99, 
no. 642 . 
8I. Lecanora muralis ( c11REn.) ScnAER. 
On calcareous rocks, granite and quartzite, common at Granite 
Falls, rare el ewhere. Mankato, June 24, I 99, no. 5. 
Granite Fall , July II, I 99, no. 406. Pipestone, July I . 
1899, no. 630. 
82. Lecanora muralis ( c11REB.) cHAER. var. versicolor FR. 
On calcareous rocks, rare. :.\Iankato, June 30, I 99 no. I96· 
83 . Lecanora muralis (ScuREn.) cuAER. var. saxicola CHAER . 
On granitic rocks and catlinite frequent. :.\fankato, June 
30, I899, no. 202. Torth Redwood, July IO, I 99, no. 370. 
Pipestone, July I9, I899, no. 63 . 
4. Lecanora frustulosa (Dre Ks.) :\L\ . 
On rock ' rare. Redwood Fall' July ' I 99 no. r I. 
~orth Redwood, July IO, I 99, no. 37i. Granite Fall , July 
I I, I899, no. 410. 
85. Lecanora subfusca (L.) en. 
On trees and rock , common at :\fankato only. :Mankato, 
June 23, I899, no. 43, and June 26, I 99, no. 12~. i 'ew Clm, 
Jnly 5, I899, no. 27i. Granite Falls, July II I 99, no. 376. 
86. Lecanora subfusca (L.) c11. var. allophana Acn. 
On granitic rocks, infrequent. Granite Fall , July 1 I I 99· 
nos. 403 and 407. 
Not previou ly reported from l\Iinne~ota: 
87. Lecanora subfusca (L.) cII . var. argentata Acn. 
On trees, rare. Mankato, June 23, I 99, no. 7 · 
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88. Lecanora subfusca (L.) AcH. var. coilocarpa Acu. 
On trees, granite and sandstone, rare. Mankato (Rapidan), 
June 28, 1899, no. 163a. Mankato, July 1, 1899, no. 210. 
Granite Falls, July 12, 1899, no. 446. 
89. Lecanora subfusca (L.) AcH. var. distans AcH. 
On sandstone, rare. Mankato (Rapidan), June 28, 1899, no. 
182. 
90. Lecanora hageni AcH. 
On calcareous and granitic rocks and on old boards, common. 
Mankato, June 21, 1899, no 91, and July, 1, 1899, nos. 215, 
217 and 218. Granite Falls, July 11, 1899, nos. 426 and 436, 
and July 13, 1899, no. 506. 
9r. Lecanora varia (EHRH.) NYL. 
On old wood and trees, infrequent. Mankato, June 24, 1899, 
no. 86. Mankato (Rapidan), June 28, 1899, no. 159. New 
Ulm, July 5, 1899, no. 280. Granite }:<alls, July II, 1899, 
no. 386. 
92. Lecanora erysibe NYL. 
On granitic rocks, rare. 
and June 26, 1899, no. 13r. 
504. 
Mankato, June 23, 1899, no. 63, 
Granite Falls, July l 3, 1899, no. 
93. Lecanora cinerea (L.) So MME RF. 
On granite, quartzite and catlinite, common. Mankato, 
June 6, 1899, no. 62. New Ulm, July 5, 1899, no. 261. Gran-
ite Falls, July 13, 1899, no . . 493. Pipestone, July 18, 1899, 
nos. 625 and 633. 
94· Lecanora cinerea (L.) SoMMERF. var. lrevata FR. 
On quartzite, rare. New Ulm, July 5, 1899, no. 277. 
95· Lecanora cinerea (L.) SoMMERF. var. gibbosa NYL· 
On bowlders, rare. Mankato, July l, 1899, no. 221. 
96. Lecanora calcarea (L.) SoMMERF. 
On limestone, rare. Mankato, June 29, 1899, no. 188. 
97· Lecanora calcarea (L.) SoMMERF. var. contorta FR. 
o r · Man-n 1mestone, dnft pebbles and granite, infrequent. 
kato, June 30, 1899, no. 199. Redwood Falls, July 8, 1899• 
no. 333 · Granite Falls, July 1 l, 1899, no. 402, and July I4• 
1899, no. 524. 
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98. Lecanora xanthophana YL. 
On granite, quartzite and pipestone, common. Mankato, 
June 30, 1899, no. 197· New Ulm, July 5, I899, no. 246. 
Morton, July 7, I899, no. 3I3. Redwood Falls, July 8, I 99, 
no. 33r. North Redwood, July IO, I899, no. 36 . Granite 
Falls, July II, I899, no. 4I8. Pipe tone, July I8, 1899, nos. 
598 and 6rr. 
99. Lecanora cervina (PERS.) YL. 
On bowlders and sandstone, infrequent. Mankato (Rapidan), 
June 28, I899, no . I79 · Mankato, June 29, I899, no. I92· 
lOO. Lecanora cervina rPERs.) NYL. var. cinereoalba var. nov. 
On granite, frequent. Mankato, June 29, l 99, no. I90· 
Granite Falls, July II, I899, no . 385 and 403, and July 12 
1899, no. 404 . 
Thallus gray or grayish white. 
ror. Lecanora fuscata (ScHRAo.) Trr. FR. 
On bowlders, common at Mankato. Mankato, June 29, l 
no . 191. Granite Falls, July 12, I 99, no. 450. 
ro2. Lecanora bookii (FR.) Tu. FR. 
On limestone, rare. Mankato, June 29, I 99, no. I93. 
ot previously reported from Minnesota and new to the 
sissippi valley. 
ro3. Lecanora privigna (Acn .) NvL. 
fi -
On sandstone and calcareous drift pebbles rare. 
(Rapidan), June 28, l 99, no. I7I. Granite Falls, 
I899, no . 508. 
:.\Iankato 
July I3, 
ro4. Lecanora privigna (A 11.) YL. var. pruinosa A 'T . 
\Vith last on same substrata, rare . :.\Iankato (Rapidan), Jun e 
28, I899, no. I70. Granite Fall , July q, I 99, no. 514. 
ro5 . Rinodina oreina (Acu .) MA . 
On granitic rock , quartzite and catlinite, abundant. :.\Ian-
kato, June 30, 1899, no . 2or. 1ew Im July 5, I 99, no. 
245. I orth Redwood, J nly IO 1 99, no. 367. Pipe tone, 
July 18, 1899, nos. 602, 603 and 6o5. 
ro6 . Rinodina sophodes (AcH.) TYL. 
On trees, old wood and rocks, abundant. :.\fankato, June 23, 
1899, no. 33, June 24, I 99, no. 93, and June 26, I 99, no. 
n5. New Ulm, July 5, l 99, nos. 267, 29- and 29 . Granite 
Falls, July II, I 99, nos. 427 and 42 and July I3, l 99, nos. 
469, 486, 487 and 491 . 
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107. Rinodina sophodes (AcH.) NvL. var. tephraspis TucK. 
On quartzite, rare. Pipestone, July 18, 1899, no. 632. 
Not previously reported from Minnesota. 
108. Rinodina sophodes (Actt.) NvL. var. exigua FR. 
On old wood, locally common. Mankato, June 22, 1899, 
no. 22. Granite Falls, July II, 1899, no. 434· 
109. Rinodina bischoffi.i (HEPP.) KoERB. 
On limestone and granite, rare. Mankato, June 29, 1899, 
no. 194· Morton, July 7, 1899, no. 316. 
Not previously reported from Minnesota. 
l 10 . Rinodina lecanorina MAss. 
On boulders, rare. Mankato, June 26, 1899, no. 127· 
Not previously reported from Minnesota and new "to North 
America. 
ur. Pertusaria velata (TURN.) NvL. 
On trees, rare . Mankato (Minneopa Falls), June 26, 1899, 
no. 135· 
112. Pertusaria pustulata (Actt.) NvL. 
On trees, rare . Mankato, June 23, 1899, no. 30, and July 
1, 1899, no. 2q.. 
u3. Pertusaria leioplaca (ACH.) ScnAER. 
On trees, rare . Mankato, June 23, 1899, no. 68. 
114. Urceolaria scruposa ( L.) NvL. 
On earth and rocks, infrequent. Mankato, June 26, r899, 
no. r28. Mankato (Rapidan), June 28, r899, no. r87. Red-
wood Falls, July 8, 1899, no. 332. Granite Falls, July 11• 
r899, no. 393· Pipestone, July 19, 1899, no. 640. 
n5. Urceolaria actinostoma PERS. 
On granite, rare. Granite Falls, July 11, r899, no. 4r6. 
Not previously reported from Minnesota. 
n6. Stereocaulon paschale (L.) FR. 
On mossy rocks, only seen once m small quantity. Red-
wood Falls, July 8, r899, no. 359. 
n7. Cladonia symphycarpia Fa. var. epiphylla (Actt.) NYL· 
On earth, rare . Mankato, June 26, 1899, no. 108. 
n8. Cladonia mitrula TucK 
On earth, rare. Mankat~, June 26, 1899, no . 98. Gran\~~ 
Falls, July l l, 1899, no. 436. The last a small form approac 
ing Cladouia cmspiti"cz'a (Pers.) Fl. 
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119. Cladonia cariosa (AcII.) SPRENG. 
On earth, rare. Mankato, June 26, I899, no. 103. 
Redwood Falls, July 8, I899, no. 336. Granite Falls, July I7, 
I899, no. 587. 
I 20 . Cladonia py:xidata (L. ) FR. 
On earth, common or frequent. :Mankato, June 26, I 99, no. 
104. fankato (R apidan), June 28, I899, no. I6 . rew Im, 
July 5, I899, nos. 272 and 276, July II, I899, no . .197• July I2, 
I899, no, 453, and July I7, I899, no. 562. Pipestone July 18, 
I899, no. 627 . 
I2I. Cladonia fimbriata (L.) FR. 
On earth, rare. Mankato, June 26, I899, no I23. Granite 
Falls, July I2, I899, no. 582. Pipestone, July 18, l 99, no. 
604. 
I22. Cladonia fimbriata (L.) FR. var. tubrefonnis FR. 
On old wood and earth, rare. Mankato, June 26, I899, no. 
124. ew Ulm, July 5, 1899, no. 279. Granite Fall , July 
II, I899, no. 425, July 13, I 99, no. +95• and July 17, I 99, 
nos. 55I and 563. 
I23. Cladonia fimbriata (L.) FR. var. radiata FR. 
On earth, rare. Redwood Fall , July , I 99 no. 337. 
I 24. Cladonia gracilis (L.) N YL. 
On old wood and earth, frequent at Mankato, el ewht:re rare. 
Mankato, June 22, I899, no. 4, and June 26, I 99, no. IOO. 
Granite F alls , July I3, I899, nos. +68 and + , and July I7, 
I899, no. 556. 
125 . Cladonia gracilis (L.) TYL. var. symphycarpia T CK. 
On old \Vood, rare. Mankato, June 26, I 99, no. 99. 
126. Cladonia gracilis (L.) YL. var. verticillata FR. 
On earth, rare. fankato, June 26, I 99, no. IOI. Granite 
Falls, July I7, I899, no. 557· 
I27. Cladonia gracilis (L.) rvL. \'ar. hybrida CIIAER. 
On earth, rare. Mankato (Rapidan), June 2 , I 99, no. 
I58. Redwood Falls, July , I 99, no. 3+7· 
128. Cladonia turgida (E11RH.) HoFF:11. 
On earth, rare. New Ulm, July 5, 1899, no. 2~3. 
l 29. Cladonia crespiticia (PER . ) FL. 
On earth, rare. R edwood Falls, July , I 99, no. 342. 
Granite Falls,JulyI7, I 99, no. 55~. 
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130. Cladonia furcata (Huos.) FR. 
On earth, rare. Mankato (Minneopa Falls), June 27, 1899, 
nos. 155 and 157. 
l3I. Cladonia furcata (Huos.) FR. var. racemosa FL. 
On earth in shaded places, rare. Mankato (Minneopa Falls), 
June 27, 1899, no. 156. Redwood Falls, July 8, 1899, no. 334· 
132. Cladonia furcata (Huos .) FR. var. pungens FR. 
On earth, rare. Redwood Falls, July 6, 1899, no. 303. 
133· Cladonia rangiferina (L.) HoFFM. 
On earth, frequent locally among granitic rocks. New Ulm, 
July 5, 1899, no. 252. 
134· Cladonia rangiferina (L.) Hol"FM. var. sylvatica L. 
On earth, rare. Redwood Falls, July 8, 1899, no. 358. 
l 3 5 . Cladonia macilen ta ( E mu-1 . ) Ho FF i\r. 
On old wood, rare. Mankato, June 29, 1899, no. 195· 
136. Cladonia cristatella TucK. 
On old stumps, rare. Mankato (Rapidan), June 28, 1899, 
no. 162. Redwood Falls, July 8, 1899, no. 356. Granite Falls, 
July 13, 1899, no. 467 and July 17, 1899, no. 575· 
137· Cladonia cristatella TucK. var. paludicola TucK. 
Once collected on an old log. Mankato, June 26, 1899, no. 
122. Squamules not powdery. 
Not previously reported from Minnesota, and new to the upper 
Mississippi valley. 
138. Biatora decipiens (EHRH.) FR. 
Common on earth containing calcareous drift pebbles. 
Granite Falls, July 13, 1899, no . 500. 
Not previously reported from Minnesota . 
139· Biatora decipiens (Ermn.) FR. var. dealbata AuCT. 
Common on earth with the last. Granite Falls, July 13• 
1899, no. 499· 
ot previously reported from Minnesota. 
140. Biatora icterica Mowr. 
On earth, rare. Granite Falls, July l 1, 1899, no. 398, and 
July 18, 1899, no. 519. 
141. Biatora rufonigra TucK. 
On granitic rocks and quartzite, common. ew Ulm, July 5, 
1899, no. 265. Morton, July 7, 1899, no. 325. Granite Falls, 
July 12, 1899, no. 4_54. 
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142. Biatora coarctata (S;-.i., NvL.) TucK. 
On limestone and sandstone, rare. Mankato, June 26, 1899, 
no. 113. Mankato (Rapidan), June 28, 1899, no. 173· 
142a. Biatora coarctata (S;-.r., NYL.) TucK. var. brugeriana, 
SCHAER. 
On sandstone, locally abundant. Mankato (Minneopa Fall ), 
June 27, 1899, nos. 139, 142, 145 and 146. Mankato (Rapi-
dan), June 29, 1899, nos. 172, 174 and 176. 
q.3. Biatora uliginosa (ScnRAD.) FR. 
On earth, infrequent. Mankato, June 26, l 99, no. 128. 
New Ulm, July 5, 1899, no. 250. 
144. Biatora myriocarpoides ( YL.) TucK. 
On quartzite, locally common. New Im, July 5, 1899, no. 
300. 
145· Biatora varians (Acn.) TucK. 
On tree, probably frequent locally. Granite Fall, July l-, 
1899, no. 502. 
146. Biatora flexuosa FR. 
On dead cedar, rare. Granite Falls, July 13, l 99, no. 477. 
I ot previously reported from finne ota. 
147. Biatora hypnophila (TuRx.) T ucK. 
On earth and limestone, rare. Mankato, June 23, 1899, no. 
36, and June 26, 1899, no. 120. 
148. Biatora nregelii lIEPP. 
On tree , infrequent. Granite Falls, July 13, 1899, no. 
484, and July 15, 1 99, no. 530. 
149· Biatora rubella (E11R11.) R .\BEx1r. 
On tree ' common locally. 1ankato June 23 1 99 no. r' 
and June 26, l 99, no. 130. Mankato (:\Iinneopa Falls) June 
27, 1 99, no. 13 . 
150. Biatora fuscorubella (IloFnr. ) TucK. 
On trees and rock , common at :Mankato el e where rare or 
infrequent. Mankato, June 23 , l 99, no. 29. Mankato CMin-
neopa Falls), June 27, l 99, no. qi. i ew lm,July 5, l 99, 
no. 274. Granite Fall ,July 15, 1 99, no . 529 and 536. 
15I. Biatora suffusa FR. 
On trees, rare. Mankato, June 23, l 99, no. 37. Granite 
Falls, July 15, I 99, no. 540. 
Not previously reported from Minnesota. 
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152. Biatora muscorum (Sw.) TucK. 
On earth, frequent and once on sandstone. Mankato, July 
1, 1899, no. 220. New Ulm, July 4, 1899, no. 237. Red-
wood Falls, July 8, 1899, no. 344. Granite Falls, July II, 
1899, no. 433. Pipestone, July 18, 1899, nos. 590 and 591. 
153. Biatora inundata FR: 
On limestone and sandstone, common. Mankato, June 22, 
1899, no. 24. New Ulm, July 4, I899, no. 234. 
154. Lecidea enteroleuca FR. 
On trees, common at Granite Falls. Mankato, June 23, 1899, 
no. So, and July 1, I899, no. 209. New Ulm, July 4, I899, no. 
231. Redwood Falls, July 8, I899, no. 354. Granite Falls, 
July II, I899, no. 429, July I3, I899, nos. 476, 479, 485 and 
496, and July 14, I899, no. 5 I6. 
I55· Lecidea enteroleuca FR. var. achrista So;-.nmRF. 
On trees, frequent. Granite Falls, July I3, I899, nos. 471 
and 475, and July I5, I899, no. 546. 
I56. Buellia spuria (SCHAER.) ARN. 
On granitic rocks, quartzite and pipestone, frequent or com-
mon. Jew Ulm, July 5, I899, no. 294. Morton, July 7, I899, 
no. 324. Granite Falls, July I2, I899, nos. 445 and 458. 
Pipestone, July IS, I899, no. 6I2. 
I57. Buellia alboatra (HoFFM.) Tu. FR. 
On trees, especially Ulmus, rare at first locality and more 
common at second. Mankato, June 22, I899, no. IS· Gran-
ite Falls, July II, I899, no. 382, and July I7, I899, no. 577· 
I58. Buellia alboatra (HoFFM.) TH. FR. var. saxicola FR. 
On limestone, shaded, rare. Mankato, June 22, I899, no. i6. 
Not previously reported from Minnesota. 
I59· Buellia parasema (AcH.) Tu. FR. 
On trees, infrequent. Mankato, June 23, I899, no. 34• 
and J.une 24, I899, no. 85. New Ulm, July 3, I899, no. 224· 
Gramte Falls, July II, I899, no. 388. 
I6o. Buellia myriocarpa (DC.) Munn. 
On old wood, common or frequent. Mankato, June 22 ' 
I899,. no. 20. Mankato (Rapidan), June 28, I899, no. 184· 
Gramte Falls, July 17, 1899, no. 552 . 
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161. Buellia pullata TucK. 
On rocks, frequent. Morton, July 7, 1899, no. 327. orth 
Redwood, July IO, 1899, no . 365 and 366. Granite Fall , 
July 11, 1899, no. 405. Pipestone, July 1 , 1899, no. 6oo. 
Not previously reported from i\Iinnesota. 
162. Buellia turgescens (NYL.) TucK. 
On old board·, rare. Mankato, June 22, 1899, no. 21. 
i ot previously reported from ;\finne ota. 
163. Buellia petrrea (FLOT., KoERB.) TucK. 
On granite, quartzite and pipestone, abundant. rew Im, 
July 5, 1899, nos. 242 and 293. Redwood Fall , July 6, 1 99, 
no. 306. Granite Falls, July 11, 1 99, no. f22. 
164. Buellia petrrea (FLOT., KoERB.) TucK. var. montagnrei 
TucK. 
On same rocks as la t and even more abundant; however, 
only a single collection on a bowlder at first locality. :\lan-
kato (Rapidan), June 2 , 1899, no. 1 3. .Morton, July 7 1 99 
nos. 31 and 321. i rorth Redwood, July IO, 1 99, no. 362. 
Granite Fall , July II, 1899, no. f22a. Pipestone, July 1 
1899, nos. 593 and 620. 
165. Opegrapha varia (PER .) FR. 
On trees, abundant. :\Iankato, June 23 1 99, no. fO, June 
26, 1899, no. IIO, and July 1, 1 99, no. 20f. Granite Fall., 
July II, 1899, nos. 419 and f21, July 13, 1 99, no. f 3, and 
July 15, 1 99, nos. 539 and - f . 
166. Opegrapha varia (PER . ) FR. var. pulicaris (HoFF:1r.) FR. 
On trees, rare. Granite Fall·, July 1·, 1 99, no. -2 . 
I ot previou ly reported from Minne ota. 
167. Graphis scripta (L.) 1\c11. 
On trees, common at :\Iankato. i\Iankato June 22 1 99, no. 
14. Granite Fall , July 13 1 99 no. 503. 
168. Graphis scripta (L.) CH. var. recta (H :1rn.) NYL. 
On birche·, rare. Mankato (:\finneopa Fall ) June 27, r 99, 
no. l41a. 
169. Graphis scripta (L.) CH. var. limitata CH. 
On tree rare. Mankato, June 22, l 99 no. 23. Granite 
Falls, July 13, 1899, no 469, and July 15, 1 99, no. 53 . 
170. Arthonia lecideella 
On trees, infrequent. 
TYL . 
fankato, June 23, 1899, no. 69. 
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17r. Arthonia dispersa (ScHRAD.) NvL. 
On trees, common. Mankato, June 22, 1899, no. 25, and 
July 23, 1899, no. 72. Granite Falls, July 13, 1899, no. 49°· 
172. Arthonia radiata (PERs.) TH. FR. 
On trees, infrequent. Mankato, June 23, 1899, no. 7°· 
Granite Falls. July 13, 1899, no. 489, and July 15, 1899, no. 
532. 
l 7 3. Arthonia punctiformis AcH. 
On maples, rare. Granite Falls, July 15, 1899, no. 341a. 
17Ja. Arthonia sp. 
On trees, rare. Granite Falls, July 15, 1899, no. 541· 
With general appearance of Artlzonz'a dz'spersa (Schrad.) 
22-26 . 
Ny!., but the colorless spores are four celled and i-5=8.5 mrc. 
Not previously reported from Minnesota. 
174· Calicium parietinum ACH .. 
On old wood, probably rare. Mankato, June 22, 1899, no. 
8, and June 24, 1899, no. 87, Redwood Falls, July 8, 1899, no. 
326. 
175. Calicium quercinum PERS. 
Collected once only, on cedar. Granite Falls, July 1 3• 1899• 
no. 478. 
176. Coniocybe pallida (PERs.) FR. 
On a large oak, only once collected. Mankato, July 7, 1899• 
no. 206. 
177 · Endocarpon miniatum (L.) ScHAER. 
Abundant on limestone bluffs, frequent on granite and rare on 
quartzite. Mankato, June ·23, 1899 no. 46 and June 2.5, 1~f{s: 
no. 59· Redwood Falls, July 6, 1899, no. 312. Gran1te F e 
July II, l899, no. 373, and July 13, 1899, no. 474. Pipeston' 
July 18, 1899, no. 6o6. 
r78. Endocarpon miniatum (L.) ScnAER. var. cornplicatu!ll 
SCHAER. 
On sub trata noted above and also on pipestone, frequen~· 
Mankato, June 25, 1899, no. 57. New Ulm, July 5, ~899•. ~Is: 
249· North Redwood, July 10, 1399, no. 363. Granite Fa July l 2 189 8 p· estone, 
ul 18• 9, no. 44 , and July 13, 1899, no. 495. 1P 
J Y ' 1899, no. 615, and July 19, 1899, no. 639. 
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179· Endocarpon fluviatile DC. 
On rocks frequently wet infrequent. Morton, July 7 1899 
no. 322. Granite Fall , July 12, 1899, 44 a. 
180. Endocarpon arboreum cuwErn. 
On trees and haded rock , once een on each. Redwood 
Falls, July 6, 1899, no. 30 , and July 8 1899 no. 339· 
Tot previously reported from Minnesota. 
181. Endocarpon hepaticum Acn. 
On earth and sandstone, common. :;\fankato (Rapidan), 
June 2 , 1899, no. 175· ew Ulm, July 4, l 99 no. 235 and 
July 5, 1899, no. 244. orth Redwood, July ro, l 99 no. 
364. Granite Fall , July II, 1899 no. 3 4. Pipe tone, July 
18, 1899, no. 623. 
182. Endocarpon pusillum Ihmw. 
On limestone bluffs, andstone, calcareous drift pebble , and 
once on earth, common. Iankato, June 23, l 99, no. 39· 
ew Ulm, July 4, l 99 no. 236. Granite Fall , July 12, 
1899, no. 442, July 13, l 99, no. 509 and July q I 99. 
no. 526. 
183. Endocarpon pusillum HEnw. var. garovaglii KPH. 
On earth and and tone, frequent. Iankato, July l l 99 
no. 219. Mankato (Rapidan), June 2 l 99 no. l 6. ~re, 
Ulm, July 5, l 99, no. 2 2. Morton July 7, l 99, no. 317. 
Pipestone, July l 1899, no. 616. 
184. Thelocarpon prasinellum i TYL. 
On old wood and sand tone frequent. ::\Iankato, June 22 
1899, no. 6, and June 26, l 99, no. 132. 
I cannot bring that on and tone under any of the rock pecie 
and it eem to belong here. 
185. Staurothele umbrina (\ AHL. ) Tt' CK. 
On granite, lime tone and quartzite, frequent. i Iankato, 
June 23, l 99, no. 82. Granite Fall July lJ, l 99 no . . p2 
July 15, 1899, no. J47• andJuly 17, l 99, no. J66. 
l 6. Staurothele diffractella (~ YL.) TL K. 
On sandstone, granite, quartzite and calcareou drift pebble. , 
rare. ew Ulm, July 4, l 99, nos. 23 and 240. Granite 
Falls, July 13, l 99, no. 501, and July l 7, l 99, no. 56o. 
ot previou ly reported from Minne ota. 
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187. Staurothele drummondii TucK. 
On granite, quartzite and pipestone, common in damp places 
at Granite Falls and Pipestone. Redwood Falls, July 8, 1899, 
no. 327. Granite Falls, July 12, 1899, no. 457, July, 13, 1899, 
no. 494, and July 17, 1899, no. 554. Pipestone, July 18, 1899, 
nos. 595, 619, 622 and 628. 
188. Verrucaria fuscella FR. 
On limestone, infrequent. Mankato, June 23, 1899, no. 42· 
188a. Verrucaria nigrescens PERS. 
On limestone common and once seen on a granite bowlder. 
Mankato, June 23, 1899, no. 65, June 24, 1899, no. 96, and 
June 26, 1899, no. u6. 
189. Verrucaria muralis ACI-1. 
On limestone in bluffs and drift pebbles, abundant at Man· 
kato. Mankato, June 22, 1899, no. 26. Granite Falls, July 
13, 1899, no. 5n, and July 14, 1899, no. 525. 
190. Pyrenula punctiformis (AcH.) NAEG. 
On trees, infrequent. Mankato, June 24, 1899, nos. 90 and 94· 
19r. Pyrenula punctiformis (AcH.) NAEG. var. fallax NvL. 
On birch, infrequent. Mankato, June 24, 1889, no. 66, and 
June 26, 1899, no. 109. 
192. Pyrenula gemmata (AcH.) NAEG. 
On trees frequent. Granite Falls, July 14, 1899, no. 513· 
ot previously reported from Minnesota. 
193· Pyrenula hyalospora NYL. 
On trees, probably rare. Mankato, June 23, 1899, no. 32 • 
and June 25, 1899. Granite Falls, July 13, 1899, no. 47°· 
Not previously reported from Minnesota. 
194. Pyrenula nitida AcH. 
On trees, rare. Mankato, July 1, 1899, no. 21r. New l]lm, 
July 3, 1899, no. 222. 
195· ~enula thelena (Acu.) TucK. 
On birch, common. Mankato (Minneopa Falls), June 27 ' 
1899, no. 140. 
196. Pyrenula cinerella (FLoT.) TucK. 
On trees, infrequent. Mankato (Minneopa Falls), June 27 ' 
1~99, no. 143. 
Spores reaching 12-16 by 6-8 mic. in one collection. 'fhUS 
larger than usual American forms. 
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197· Pyrenula cinerella (FLOT.) TucK. var. quadriloculata Yar. 
TIO\'. 
On birch, probabiy rare. fankato, June 26, l 99, no. 129. 
:Mankato (Rapidan), June 28, 1899, no. 163a. 
Second time collected in Minnesota and both times from 
hosts of same genus. 
198. Pyrenula quinqueseptata (:'h·L.) TucK. 
On trees, rare . Mankato, July l, 1899, no. 20 . 
Spores frequently showing 8 cells, which is not common for 
the species. 
Not preYiously reported from i\Iinnesota. 
199· Pyrenula leucoplaca (WALLR.) KaR. 
On trees, common. :Mankato, June 23, 1899, no. 31. i\Ian-
kato (Rapidan), June 2 , 1899, no. 180. Mankato July l, 
1899, no. 207. Granite Falls, July 13, r 99, no. 464, and July 
15, 1899, nos. 527, 535 and 543· 
200. Pyrenula glabrata (ACII . ) MAs . 
On trees, rare. Mankato, June 24, 1899, no. 
Not previously reported from Minnesota. 
201. Pyrenula megalospora sp . nov. 
Thallus rather smooth, indeterminate, prominent, gray or 
grayish white . Apothecia scattered or occa ionally aggregated 
in clu ters of two or three, black or browni h black, convex 
with the ostiole-bearing apex somewhat pointed, emi-immer ed 
or becoming more superficial, .4 to .75 mm. in diameter. m-
phithecium white . Paraphyse capillary and very di tinct. 
A ci cylindrical, .25 to .3 mm. in length. pore colorles 2-
celled oblong with end obtuse or somewhat pointed, ome\ hat 
constricted at the septum, large for 2-celled spore of the genu 
(35-6o by 14-21 mic.), 8 in asci, crowded and obliquely uni-
seriate. 
On trees, frequent. Mankato, June 26, l 99 no. II2 and 
July l, 1899, no . 209. Granite Fall , July II, l 99 no. 3 I 
and July II, 1899, no. 576 . 
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